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Description. 

[0001] The present Invention relates to bicyclic nitrogen heterocycles. More particularly, the Invention is concerned 
with amino-substituted dihydropyrimido[4,5-d]pyrimidinone derivatives, a process for their manufacture and pharma- 
ceutical preparations containing them. 

[0002] The amino-substituted dihydropyrimido[4»5KJ]pyrimidinone derivatives provided by the present invention are 
compounds of the general formula 




wherein 

represents hydrogen, lower all<yl, aryl. aryl-lower alkyi, heteroaryl, heteroaryl-lower alkyi, lower cycloalkyi or 
lower cydoalkyMower alkyi, 

R2 represents lower alkyI, aryl, aryl-lower alkyI, heteroaryl, heteroaryMower alkyI, lower cycloalkyi or lower cy- 
cloalkyMower alkyl, and 

r3 represents hydrogen, lower alkyl. aryl. aryWower alkyI, heteroaryl, heteroaryMower alkyl, lower cydoatkyi, lower 
cyck>alkenyl or lower cycloalkyllower alkyl. 

wherein term Hower alkyl", alone or in combination means a straight-chain or branched-chain alkyl group con- 
taining fronri 1 to 7 carbon atoms; 

the term "lower alkox/* means a lower alkyl group which is trended via an oxygen atom; 
the term lower cydoalkyi", alone or in combination means a cydoalkyi group containing from 3 to 7 cart)oh; 
the term "k)wer cydoalkenyl" means a.cycloaikehyl group containing from 4 to 7 cartoon, atoms; 
the temi "aryl". alone or In corhbination rneans a phenyl or riaphthyl group which is optionally mono- or multiply- 
substituted by halogen, lower alkyl, tower alkoxy, lower-alkoxy lower alkyl, trifluoromethyl, hydroxy, hydroxy tow- 
er-alkyl. cart>oxylic add; cart>oxyltc ester, nitro. amino, phenyl , wherein the substituents may be the sarhe or 
different, and/or by a group of the formula -Z-NR^RS pr -Z-OR® in which Z represents a spacer group and R"* 
and R5 each individually represent hydrogen or lower alkyl oir R"* and R^ together with the nitrogen atom to which 
they are attached represent a 4-, 5- or 6-nf)embered saturated or partially unsaturated or 5- or 6-membered 
aromatic heterocydic group which contains one or more hetero atoms selected from nitrogen, sulphur and oxygen 
and which is optionally substituted by lower alkyl, lower alkoxy and/or oxo and/or which is optionally benz-fused, 
and in which R® is defined as H or lower-alkyi; 

the term "spacer group" means -{CHgjn,- in which m stands for 1, 2, 3 or 4 and -0(CH2)„- in which n stands for 
2, 3 or 4. wherein the carbon atoms of the -{CH2)ra- chain may be opitionally mono - or di-substituted by tower- 
alkyl, hydroxy tower-alkyi or tower-alkytoxy iower-alkyi, wherein the substituents may be the same or different; 
the term "heteroaryl", alone or In combination, means a 5- or 6-membered heteroaromatic group which contains 
one or more hetero atoms selected from N, S and O and which may be benz-fused and/or substituted in the 
same manner as "aryj" defined above; and 
the term "halogen" means fluorine, chlorine, bromine or iodine; 

and phannaceutically acceptable salts of basic compounds of formula I with adds, or pharmaceutically acceptable 
salts of addic compounds of formula I with bases, 

(0003] The compounds of formula I and their aforementioned salts are inhibitors of protein kinases, espedally of the 
T-cell tyrosine kinase pSS**. They can accordingly be used In the treatment or prophylaxis of inflammatory, imriiuno- 
logical, oncological, bronchopulmonary, dermatological and cardiovascular disorders, in the treatment of asthma, cerv 
tral nervous system disorders or diabetic complications or for the prevention of graft rejection following transplant 
surgery. 

(0004] Documents defining the general Stat of the art are: 



US-A-5 654 307 
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WO 98 11095 A. 

WO 98 28281 A . 

[0005] As used herein, the term Hower alkyl", alone or in combination as in "aryl-lower alkyi", "heteroaryi-lower alkyi" 
and "lower cydoalkyMower alkyl". means a straight-chain or branched-chain alkyl group containing from 1 to 7. pref- 
erably from 1 to 4. cart)on atoms, such as methyl, ethyl, n-propyl, isopropyl, n-butyl, sec.butyl. tertbutyl, n-pentyl, n- 
hexyl, n-heptyl and the like. 

(0006] The term "lower alkoxy" means a lower alkyl group as defined earlier which is bonded via an oxygen atom, 
with examples of lower alkoxy groups being methoxy, ethoxy. n-propoxy, isopropoxy, n-butoxy, sec.butoxy. tertbutoxy, 
n-pentoxy and the like. 

[0007] The term "lower cydoalkyt", alone or in combination as in "lower cyctoalkyl-lower alkyl", means a cydoalkyi 
group containing from 3 to 7. preferably from 4 to 6, carbon atoms. I.e. cyck>propyt, cyctobutyl. cydopentyl, cydohexyl 
orcydoheptyl. 

[0008] The tenm "lower cycloalkenyl" means a cycloalkenyl group containing from 4 to 7 carbon atoms, e.g. cyclobute- 
hyl, cydopentenyl, cydohexenyl and the like. 

[0009] The tenn "aryf, alone or in combination as in "aryl-lower alkyl". means a phenyl or naphthyl group which is 
optionally mono- or multiply-substituted by halogen, lower alkyl, lower alkoxy. tower-alkoxy lower alkyl. trifluoromethyl, 
hydroxy, hydroxy lower-alkyi, cartx>xylic add, carboxylic ester, nitro. amino, phenyl or the like, particularly by halogen, 
lower alkyl, lower alkoxy, trifluoromethyl, hydroxy, nitro, amino and. phenyl, wherein the substituents may be the same 
or different, and/or by a group of tiie formula -Z-NR'^RS or -Z-OR^ in which Z represents a spacer group and R^ and 
R5 each individually represent hydrogen or lower alkyl or R^ and R^ together witti ttie nitrogen atom to which they are 
attached represent a 4-. 5- or 6-membered saturated or partially unsaturated or 5-or 6-membered aromatic heterocyclic 
group which contains one or more hetero atoms selected from nitrogen, sulphur and oxygen and which is optionally 
substituted by lower alkyl. lower alkoxy and/or oxo and/or which is optionally benz-fused. and in which R^ is defined 
as H or lower-alkyi, preferably H. The term "spacer group" means -{CH2)m-. in which m stands for 1 , 2, 3 or 4 and -O 
(^•^2)0" which n stands for 2. 3 or 4. The cartx>n atoms of the — .(CH2)n, chain may be optionally mono - or di- 
substituted by lower-alkyi, hydroxy lower-alkyi orlower-alkyloxy lower*alkyl, wherein ttie substituents may be ttie same 
or different. Pyrrolidinyl, piperidinyl, piperazinyl, morpholinyi and indolyl are examples of heterocydyl groups formed 
by R^ and R^ togetiier with the nitrogen atom to which they are attached. Thus, tfie term "aryl" embraces groups such 
as phenyl, 1 -naphthyl. 2-hydroxyphenyl, 3-bromophenyl, 4-methoxyphenyl, 2,6-difluorophenyl, 2,6-dichJorophenyl, 
3-(2-aminoelhyl)-phenyl, 4-(2-hydroxyettiyl)-phenyl, 4-(2-diettiylaminoettioxy)-phenyl. 3-(2-phthalimidoettiyl)-phenyI 
and ttie like. 

[0010] The term "heteroaryT, alone or in combination as in' heteroaryl-lower alkyl", means a 5- or 6-memt>ered 
heteroaromatic group which contains one or more hetero atoms selected from N, S and O and which may be benz- 
fused and/or substituted in the same manner as "aryl" defined eariier. Examples of typical heleroaryl groups are thienyl, 
furyl. pyridyl. pyrimidinyl, quinolyl, indolyl, benzofuranyl. imidazole, 1 ,2,3-triazole. 1,2,4-triazole, tetirazole, ttiiazole. 
pyridine-N-oxide and ttie like. 

(001 1] The term "halogen" means fluorine, chlorine, bfx>mine or iodine. 

[0012] A preferred dass of compounds provided by tt)e present invention comprises those of the general formula 




wherein R^^ represents lower alkyl. aryl or aryWower alkyl, R20 represents aryl and R^ represents hydrogen, . 
kiwer alkyi, aryl or aryl-lower alkyl. 

(001 3] Preferred compounds falling tinder fomfiula la have the formula 
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wherein R^^i represents aryl and and have the significance given earlier. 

R<o< preferably represents phenyl. R20 preferably represents halophenyl. espedally 2,6-dichlorophenyl. pref- 
erably represents phenyl substituted by a group of the formula -Z-NR^RS defined hereinbefore. 
(0014] Another prefenred dass of compounds provided by the present invention comprises those of the general 
formula 




wherein R^^ represents lower alkyi, R2i represents aryl and R^i represents heteroaryl-lower alkyl. R^^ preferably 
represents isopropyl and R^^ preferably represents halophenyl. 

[0015] 1-[3-(2-Aminoethyl)phenyl]-7-ahilino-3-{2.6-dichlorophenyl)-3,4KiihydropyrimidoI4.5<lJpy^ 

is a particulariy prefenred compound of formula I. 

[0016] Other representative compounds of the present invention are 

3^(2,6Klichlorophenyl)-7-[4-[2-(diethytamino)ethoxy]ani]ino]-3.4-dihydro-1 -m6thylpyrimido[4;5-d]pyrimidin-2 
(1H)-one, 

3-<2,6<llchlorophenyl)-7-[4-(2-(diethylamlno)ethoxy]anilinoh3,4KJihydro-1-phenylpyrimido[^ 
(1H>one, 

1-ben2yl-3-(2.6-dichlorophenyl)-7-(4-I2-(diethylamino)ethoxy]anilino]-3,4KlihydTOpyrimido[4,^ 
(1H)-one. 

3-(2.6-dichlorophenyl)-7-(4-[2-(diethylamiho)ethoxy]anilino]-3,4-dihydrorH^^^ 
rimidin-2(1 H)Hone, 

3^{2,6-dichlorophenyl)-3,4-dihydro-1 -phenyi-7-l(4-pyridyl)amlno)pyrimido[4.5-d]pyrim?din-2(1 H)-one. 
7-I4-[2-{diethylamino)ethoxy]anilino}-3-{2.6-difluorophenyl)-3.4-dihydro-1-^ethylpyri 
(1H)-one, 

3-(2,4Kiichlorophenyl)-744-[2-(diethylamino)ethoxy]anHino]-3.4-dihydro-1^^ 
(1H)-oneand 

3-<2.6KJichiorophenyl)-1-(2K7clohexen-1(RS)-yip4442-(diethylamino)ethox^^ 
(4,5-d]pyrimidin-2(1 H)-one. 

(0017] Other preferred compounds are . • . 

1-(3-(2-am1noethyl)phenyip-aninno-3-^2-bromophenyl)-3,4Kiihydropyrimido[4.5-d]pyrimidi^^ 

1-I3-(2-aminoethyl)phenylh7-anilino-3.4KJihydro-3-(2.6Klimethylphenyl)-pyrimido[4.5^ 

3-(2-bromophenyl)-7-[4-i2-(diethylamino)ethoxy]ariilino]-3,^^ 
(4.5-d]pyrimidin-2(1 H>one, 

1-[3-((2-amino-1 .1 Kfimethyl)ethyl)phenyl]-7-anilino-3-(245r6mophenyl)-3,4Klihydropy^ 
(IH)-ohe. 

1-(3-(2-aminoethyl)phenyl]-3-{2-bromophenyl)-7-{4^Tiethoxyanilino)-3.4KJihydropyrimidol^ 

one. 

7-anilino-3-(2-brpmophenyl)-3,4Hjihydro-1-[4-(hydro)cymethyl)phenylJ-pyrimido[4.5-dl^^ H)-one, 

1-[4-(aminomethyl)phenyQ-7-anllino-3-(24)romoptienyl}-3^ 

7-anilino-3-(2,6Kllchtorophenyl)^3,4^ihydro-1-[3-(2-(methy!amino)^^ 
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one, 

7-anflino-3-(2,6Klichloro^rfleny1>•3,4-dihyd^o-H3^2-{dime^ 
(1HH)ne. 

1-[3-(2-aminoethyl)pheriylH-anilino-3-(2,4KJichlorophenyl)-3.4^^ 
5 7-anilino-3-(2,4-<fichlorophenyl)-3.4-dihydro-1-[3-(2Kmethyia 
one. 

1-{4-(2.aminoethyl)phenylH-anllino-3-(2,4-dichlorophenyl)-3,4KJihydropyrimido 
3-(2,4-djchIorophenyl)-7-l4-I2-(dlelhylamino)ethoxy]anillnol-3.4Klihydro-1-[3-(24iy 

l4.5-d]pynmldin-2{1 H)-one. 
10 3-(2,4KJIchlorophenyl)-7-I4-I2-^diethylamIno)ethoxy]anilino>3,4-dihy 

pyrimldoI4,5-d]pyriniidin-2(1 Hyone and 

1-[3-(1-aminomethyl-1-HethyH)ropy1H)henylh3-(2.6<lichto^ 

pyrimidin-2(1 H)-one. 

(0018] According to the process provided by tlie present invention, the aforementioned amino-substituted dihydro- 
15 pyrimido[4,5-d]pyrimidinone derivatives arei manufactured by 

(a) reacting a compound of the general formula 



(") 



wherein R2 and have the significance given earlier with the proviso that any hydroxy, amino or carboxylic 
add group present may be in protected fomn, and L signifies benzyh sulphonyl or lower alkahesuiphonyl, 
30 with an amine of the general formula 

35 

wherein has the significance given earlier, with the proviso that any hydroxy. 

amino or carboxylic add group present may t^e in protected form, 
and, where required, converting a protected hydroxy or protected amino or protected carboxylic acid group present 
in the reaction product into a free hydroxy or free amino or free carboxylic add group. 
^ or 

b) for the manufacture of a compound of formula I in which R^ represents hydrogen, cleaving off the aryl-melhyl 
group from a compound of forrnula I in which signifies aryl-methyl. and . . 

c) if desired, converting a basic compound of formula I obtained into a pharmaceuticatly acceptable salt with an . 
acid, or converting an addic compound of formula I obtained into a pharmaceuticatly acceptable salt with a base. 

45 , 

(0019] A protected hydroxy or protected amino or protected carboxylic add group present in a starting material of 
fonnula II or III, i.e. on an aiyl or heteioaryl substituent R^ R2 and/or R^, can be any conventional protected hydroxy 
or protected amino or protected carboxylic add group. Thus, for example, a hydroxy group can be protected in the 
form of an ether, e.g. the methyl ether, or an ester, e.g. the ethyl ester. With respect to protected amino, phthalimido 

so is an example of such a group. An example of a protected carboxylic add is an ester, e.g. methyl ester. 

[0020] The reaction of a compound of formula 11 with an amine of formula III in accordance with embodiment (a) of 
the process can be cam*ed out in the presence or absence of a solvent When a solvent Is used, this can conveniently 
be a halogenated aliphatic hydrocarbon, e.g^ dichlorornetfiane or 1 ,2-dichloroethane. an open-chain ether, e.g. diethyl 
ether or diisppropyl ether, a cydic ether, e.g. tetrahydrofuran. an optionally halogenated aromatic hydrocartx)n. e.g. 

55 benzene, toluene, a xylene or chlorobenzene, or a formamide. e.g. dimethylformamide. Suitatrfy. the reaction is carried 
out at a temperature in the range of about (TC to about 200**C. preferably at about lOO^C to about 200*C. 
[0021] The conversion of a protected hydroxy group or a protected amino or a protected cartx>xylic add group present 
in a product obtained by reacting a compound of formula 11 with an amine of fomiula III can be earned out in a manner 




5 
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known per se. Thus, for exannple. an ether such as the methyl ether can be converted into hydroxy by treatment with 
hydrobromic add and an ester such as the ethyl ester can be converted into hydroxy using an alkafi metal aluminium 
hydride such as lithium aluminium hydride. Again, for example, the phthatintido group can be converted into amino by 
treatment with hydrazine hydrate. The ester, e.g. methyl ester can. in turn, be converted into carboxyllc acid, for ex- 
ample, by reacting with an alkali metal hydroxide. 

[0022] The cleavage of an aryl-methyl group, e.g. lower-alkoxybenzyl such as 4-methoxybenzyl. from a compound 
of formula I in which signifies aryl-methyl in accordance with embodiment (b) of the process can be earned out 
using methods which are known per se. For example, the cleavage can be cam'ed out using trifluoroacetic acid, con- 
veniently at an elevated temperature, preferably at the reflux temperature of the reaction mixture. 
[0023] Compounds of formula I which are basic can form salts with inorganic adds. e.g. hydrohalic acids such as 
hydrochloric acid or hydrobromic acid, sulphuric add, nitric add or phosphoric add, or with organic adds, e.g. formic 
add. acetic add, trifluoroacetic add, dtric add. fiimaric add, malic add, maleic add, sucdnic add, tartaric add, salicylic 
add, methanesulphonic add, ethanesulphonic add, 4-toluenesulphonic add and the like. Compounds of fonnula I 
which are acidic can fonn salts with bases e.g. metals or amines, such as alkali and alkaline earth metals or organic 
amines. Examples of metals used as cations are sodium, potassium, magnesium, caldum and the like. Examples of 
suitable amines are ethylenediamlne, monoethanolamine, diethanolamine and the like. In accordance with embodiment 
(c) of the process, these salts can be formed and isolated in a manner known per se. Salts of basic compounds of 
formula I with acids are preferred. 

[0024] The starting materials of fonnula II are novel and also form an object of the present invention. They can be 
prepared as illustrated in Scheme I hereinafter in which R2 and R3 have the significance given eariier, subject to the 
foregoing proviso and R^ represents lower alkyi or benzyl. 
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Scheme I 
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[0025] . Having regard to Schema I, in the first step a compound of formula tV is reacted with a compound of fonmula 
V to give a compound of formula VI. This reaction Is conveniently carried put in a solvent which is inert under the 
reaction conditions, preferably a halogenated aliphatic hydrocartxMi, especially dichloromethane. an optionally halo^ 
genated aromatic hydrocarbon, an open-chain or cyclic ether, a fonmamide or a lower alkanol. Suitably, the reaction 
is carried out at about -20^*0 to about 1 20*^0. 

[0026] The next step comprises the reduction of a compound of formula VI to give an alcohol of formula VII. This 
reduction is carried out using lithium aluminium hydride in a manner known per se, e.g. in a solvent which is Inert under 
the condittons of the reduction, preferably an open-chain or cyclic ether, especially tetrahydrofuran. at about -20*'C to 
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about 70^C. preferably at about O^C to about room temperature. 

[0027] Oxidation of an alcohol of formula VII in the next step yields a carboxaldehyde of formula VIII. This oxidation 
is carried out with manganese dioxide in a manner known per se. Conveniently in a solvent which is inert under the 
oxidation conditions, preferably a halogenated aliphatic hydrocarbon, especially dichloromethane, or an optionally hal- 

5 ogenated aromatic hydrocarbon. Suitably, the oxidation is carried out at about (fC to about 60**C. 

[0028] Reaction of a carboxaldehyde of fonnula VIII with an amine of formula IX in the next step yields a compound 
of formula X. This reaction may be earned out in the presence of an add. e.g. an aromatic sulphonic acid, preferably 
4-toluenesutphonic acid, with azeotropic removal of the water formed during the reaction. Conveniently, the reaction 
is carried out in a solvent which is inert under the reaction conditions, preferably an optionally halogenated aromatic 

10 . hydrocartjon. especially toluene, and at a temperature of about 70*0 to about 150*C, espedally at the reflux temper- 
ature of the solvent. 

[0029] The next step comprises the reduction of a compound of formula X to give a compound of formula XI, This 
reduction is carried out using sodium borohydride, lithium aluminium hydride or sodium triacetoxyborohydride in a 
manner known per se. Preferably, the compound of formula X is not purified, but rather the reaction mixture in which 
IS it is prepared is concentrated and the concentrate obtained is taken up in a solvent which is inert under the conditions 
of the reduction, preferably an open-chain or cyclic ether, espedally tetrahydrofuran or an optionally halogenated ar- 
omatic hydrocart>on or a lower alkanol. and then treated with an aforementioned reducing agents. The reduction is 
suitably carried out at about O^C to about lOC'C. preferably at about 25''C 

[0030] Cycltsation of a compound of formula XI yields a compound of fonnula Xli. This cydisation is effected by 
20 reaction with phosgene or trichloromethyl chloroformate in a manner known per se. conveniently in the presence of a 
tertiary organic base, preferably a tri(lower alkyl)amine, espedally triethylamine, and in a solvent which is inert under 
the conditions of the reaction, preferably an open-chain or cydic ether, espedally tetrahydrophosgene and treating the 
reaction product (a compound coriresponding to formulae XII or II in which signifies aryl substituted by a group of 
the formula -(CH2)n,-CI. wherein m has the significance given eariier) with an alkali metal salt of phthalimide, preferably 
25 the potassium salt. 

[0031] Furthermore, compounds of fonnula XII In scheme I. starting materials of fonnula II. or compounds of formula 
I where any of R^-R3 contain aryl substituted by a group Z-NR^R^ may be prepared from the con-esponding compounds 
substituted by Z-OH by standard methods, for example by activation as the methanesulphonate or toluenesulphonate, 
and reaction with an amine HNR^R^. or by reaction with HNR^RS undeir Mltsiinobu conditions. 
30 [0032] When any of R^-R^ indude a nitrogen-containing heteroaryl group, the process may lead to N-oxide fonnation. 
The N-oxides can be converted to the free N compounds by standard methods, for example, by reaction with triphenyi 
phosphine. 

[0033] In an alternative procedure for the preparation of compounds of formula VI in Scheme I in which R^ represents 
hydrogen, ethyl 4-amino-2Hmercapt6-pyrimidine-5-cart)oxytate of the formula 

35 • . 



40 




(XIV) 



can be reacted with a compound of the general formula 

45 

R^— L (XV) 

so wherein R^ has the significance given eariier. and wherein L has the same significance as given for structure XIII. 

[0034] The reaction of the compound of formula XIV with a compound of fonnula XV is conveniently carried out in a 
solvent which is inert under the reaction conditions, preferably a ketone, espedally acetone, a halogenated aliphatic 
hydrocaritK)ni an optionally halogenated aromatic hydrocarbon, an open-chain or cydic ether or a formamide. Suitably, 
. . ttie reaction is effected at about -20*C to about lOO'C. preferably at about 2(y*C 

ss [0035] The compounds of formulae IV. XIII, XIV and XV hereinbefore are known compounds or analogues of known 
compounds. A compound of formula IV. where R^ is methyl is commerdally available from Sigma-Aldrich Company 
Ltd. or. where R^ is benzyl, may be synthesised as described by Peters. et al,; J.Amer.Chem.Soc.. 64. 794-795. 
1 942. Compound XIV is commercially available from Lancaster Synthesis Ltd. Compounds of formula XIII and XV are 



8 



EP 1 123 295 B1 



commerdally available, for example, when L is halogen tike methyl and ethyl iodide or benzyl bromide from Sigma- 
Aldrich Company Ltd. or, where L is a sulphonate like n-butyl methanesulphonate or ethyl 4-toluenesulphonate from 
Lancaster Synthesis Ltd. 

[0036] The amine starting materials of fonnuiae III, V and IX hereinbefore, insofar as they are not known compounds 
5 or anak>gues of known compounds, can be prepared in a similar manner to the known compounds or as illustrated in 
the following Examples. In particular, compounds of formulae III, V and IX are commercially available, for example, 
from SIgma-Aldrich Company Ltd. or Lancaster Synthesis Ltd., or may be synthesised by standard methods as illus- 
trated in Examples 1. 15. 16, 27. 37, 57, 61, 63. 77, 84, and 85. Generally, the aromatic and heteroaromatic amines 
can be prepared, for example, from the conresponding nitro compounds by reduction with, for example. Raney Nickel, 
10 or by catalytic hydrogenation. The nitro compounds in turn may be prepared by nitration of an aromatic or heteroaro- 
matic compound. AlkyI amines, including those that contain aromatic or heteroaromatic groups, can be prepared, for 
example, by reacting the corresponding compounds bearing a leaving group with ammonia or a group such as azide 
that can be converted to an amine by known methods. Examples of such leaving groups are sulphonates, prepared 
in turn from the corresponding alcohols, or hatides. Alternatively, the alkyi amines may be prepared from cyano com- 
is pounds by reduction. Therefore, the amines are accessible, for example, from commercially available alcohols, halides 
and nitrites. 

(0037] The intermediates of formula Xl in Scheme I may also be prepared as Illustrated in Scheme II. in which R^, 
R3 and R^ have the significance given eariier. R® is either ethyl or 4-methoxybenzyl. 

20' 
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Scheme n 
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[0038] Having regard to Scheme II. In the first step a compound of fomiula (IV) is reacted with either sodium ethoxide 
in ethanol. or the sodium sait of 4-methoxy l)enzyl alcohol in tetrahydrofuran, at a temperature of at}out O^C to atx>ut 
room temperature, to give a compound of fomiula (XVI). 

[0039] In the next step compound (XVI) Is reduced to an alcohol of fomnula (XVII). The reaction is carried out with 
di-isobutyl aluminium hydride or lithium aluminium hydride in a manner known per se, in a solvent that is inert under 
the reaction conditions, preferably a halogenated aliphatic hydrocariaon, espedally dlchloromethane. or an open-chain 
or cyclic ether, especially tetrahydrofuran. Suitably, the reaction is conducted at a temperature of about -78'C to about 
room temperature. 

[0040] Oxidation of an alcohol of formula (XVII) yields a carboxaldehyde of fonnula (XVIII). This oxidation is carried 
out with manganese dioxide in a manner known per se, conveniently in a so^ent which is inert under the oxidation 
conditions, preferably a halogenated aRphatfc hydrocarbon, especially dichloromethane. or an optionally halogenated 
aromatic hydrocartwn. Suitably, the oxidation is carried out at about O^C to about 60*»C. 

[0041 J Reaction of a carboxaldehyde of formula (XVIII) with an amine of formula (IX) in the next step yields a com- 
pound of fomiula (XIX). This reaction may be carried out In the presence of an add, e.g. an aromatic sulphonic add. 
preferably 4-toluenesulphonic add, with azeotropic removal of the water formed during the reaction. Conveniently, the 
reaction is carried out in a solvent which is ineft under the reaction conditions, preferably an optionally halogenated 
aromatic hydrocarlwn, especially toluene, and at a temperature of about 70**C to about 150'C, espedally at the reflux 
temperature of the solvent, 

[0042] The next step comprises the reduction of a compound of formula (XIX) to give a compound of formula (XX). 
This reduction is canied out using sodium borohydride. lithium alumiriium hydride or sodium triacetoxy borohydride in 
a manner known per se. Preferably, the compound of formula (XIX) is not purified, but rather the reaction mixture in 
which it is prepared is concentrated and the concentrate obtained is taken up in a solvent which is inert under the 
conditions of the reduction.. preferably ah open-chain or cydic ether, espedally tetrahydrofuran or an optionally halo- 
genated aromatic hydrocarbon or a lower aikanol.and then treated with an aforementioned redudng agent. Alterna- 
tively, the reaction mixture containing compound (XIX) may be added without concentration to a solution of one of the 
aforementioned reducing agents In a solvent which is inert under the conditions of the reduction, preferably an open- 
chain or cyclic ether, espedally tetrahydrofuran or an optionally halogenated aromatic hydrocarbon or a lower alkanol. 
[0043] In the ether cleavage step, a compound of formula (XX) is reacted with concentrated sulphuric add, where 
R8 is ethyl, or with trifluoroacetic add. where js 4-methoxyben2yl. to give a pyridone of formula (XXI). The reaction 
is carried out using the reagent as solvent. In the case of sulphuric add. the reaction is conducted at about 120"C, 
and in the case of trifluoroacetic add at its reflux, temperature. 

[0044] Reaction of a compound of formula (XXI) with phosphorus oxychloride in the next step gives a compound of 
formula (XXII). The reaction is carried out using phosphorus oxychloride as the solvent at a temperature of about 1 0ff*C. 
[0045] A chloride of fonnula (XXII) is reacted with a compound of fomiula (V) to give the intemiediate (XI). The 
reaction can be carried out in the presence or absence of a solvent When a solvent is used, this can conveniently be 
a halogenated aliphatic hydrocarbon, e.g. dichloromethane or 1 ,2-dichIoroethane, an open-chain ether, e.g. dielhy! 
ether or diisopropyl ether, a cyclic ether, e.g. tetrahydrofuran. an optionally halogenated hydrocartwn, e.g. benzeiie. 
toluene, xylene or chlorobenzene, or a formamide, e.g. dimethyl formamide. The reaction is conducted in the presence 
of a base, espedally a tertiary amine, e.g. diethylanifine. Suitably, the reaction is earned out at a temperature in the 
range of about 0*C to about 200X, preferably at about 1 WO to about 200*»C. 

[0046] As mentioned eariier. the compounds of formula I, the phamiaceutically acceptable sails of basic compounds 
of formula I with adds, and the pharmaceutically acceptable salts of addic compounds of formula I with bases, are all 
inhibitors of the Tncell tyrosine kinase p56*<* which will down-regulate T-cell activation leading to immunosuppression 
arid decrease inflammation. Therefore, the compounds of ttie invention are antinnflammatory agents which can be 
used in combating the inflammatory condition which occurs in various diseases, as well as immunosuppressives which 
can be used, for example, for preventing graft rejection in transplantation tfierapy. This activity can be demonstrated 
using the following test procedure. 

[0047] f^eaction mixtures (25 pi) containing human recombinant pS&^, 10 mM MnClz. 10|iM ATP, 0.2 mM sodium 
vanadate, 20 fxM peptide substrate (AlaGluGluGlulleTyrGlyGluPheGluAlaLysLysLYsLys. [y-^^p] ATP (1000-2000 cpm/ 
pmol) in 25 mM HEPES buffer (pH 7.5) and 0.1% Triton X-100 are incubated at 36x for 60 minutes and the reaction 
is then stopped by the addition of 1 0 pi of 2% orthophosphoric add. Radiolabelled peptide is separated from unreaded 
[y.33p] /^jp by filtration through Milllpore Multisaeen phosphocellulose cation exchange paper filters. Bound peptide 
is washed with 0.5% orthophosphoric add and incorpprated radioactivity is detenmined by scintillation spectrometry. 
[0048] The degree of enzyme blockade at each concentration of test compound is calculated from tfie following 
equation: 



CPM Incorporated (+ test compound ^ enzyme) 
CPM incorporated (- test compound + enzyme) 
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(00491 The IC50 value is that concentration of test compound which reduces by 50% the protein kinase-induced 
incorporation of the radiolabel under the test conditions descrit>ed earlier. 

1 -(3-(2-Aminoethyl)phenyl)-7-aniHno-3^2.6^ichlorophenyl)-3.4-dihydrop^^^ Uyone has 

an IC50 of 0.03 nM in the aforementioned test. Further examples are given in the following table: 



Compound of Example 


IC5o(nM) 


1 


10 


7 


0.6 


10 


19 


22 


265 


50 


6 


63 


17 


82 


0.4 


85 


7 



[0050] The compounds of fomriula I. the pharrhaceulically acceptable salts of basic compounds of fonnula J with 
acids and the pharmaceutlcally acceptable salts of acidic compounds of fomiula I with bases can be used as medica- 
ments, e.g. in the fomfi of pharmaceutical preparations especialiy for the treatment or prophylaxis of inflammatory, 
immunological, oncological, bronchopulmonary, dennatological and cardiovascular disorders, in the treatment of asth- 
ma, central nervous system disorders or diabetic complications or for the prevention of graft rejection following trans- 
plant surgery. The phannaceutlcal preparations can be administered enterally, e.g. orally In the form of tablets, coated 
tablets. drag6es. hard and soft gelatine capsules, solutions, emulsions or suspensions, nasally, e.g. in the fomi of nasal 
sprays, or rectally. e.g. in Uie forni of suppositories. However, they may also be administered parenterally. e.g. in the 
form of injection solutions. 

10051] The compounds of fonnula I and their aforementioned phannaceutically acceptable salts can be processed 
with phannaceutically inert, organic or Inorganic carriers for the production of phannaceutical preparations. Lactose, 
com starch or derivatives thereof, talc, stearic add or its salts and the like can be used, for example, as such carriers 
for tablets, coated tablets, drag^es and hard gelatine capsules. Suitable earners for soft gelatine capsules are, for 
example, vegetable oils, waxes, fats, semi-solid and liquid polyols and the like; depending on the nature of the active 
Ingredient no carriers are, however, usually required in the case of soft gelatine capsules. Suitable earners for the 
-production of solutfons and syrups are, for example, water, polyols. sucrose, invert sugar, glucose and the like. Suitable 
earners for suppositories are. for example, natural or hardened oils, waxes, fats, semi-liquid or liquid polyols and the like. 
10052] The phannaceutical preparations can also contain preservatives, solubilizers, stabilizers, wetting agents, 
emulsifiers. sweeteners, colorants, flavorants^ salts for varying the osmotic pressure, buffera. masking agents or anti- 
oxidants. They can also contain IherapeuticaUy valuable substances ottier than ttie compounds of fonnula I and their 
aforementioned pharmaceuticalty acceptable salts. 

(0053] Medicaments which contain a compound of fonnula I or a phannaceutically acceptable salt thereof in asso- 
ciation witti a compatible phannaceutical camer material are also an object of Oie present invention, as is a process 
for the production of such medicaments which comprises bringing one or more of these compounds or salts and, if 
desired, one or more other therapeutically yaluable substances into a galenical administration fonn together with a 
compatible pharmaceutical carrier. 

I0054J As mentioned eariier. the compounds of fonmula I and tfieir aforementioned phannaceutically acceptable salts 
can be used in accordance with tfie Invention as therapeutically active substances, especially as anti-Inflammatory 
agents or for the prevention of graft rejection following transplant surgery. The dosage can vary within wide limits and 
will, of course, be fitted to the individual requirernents in each particular case. In general, in the case of administration 
to adults a convenient daily dosage should be about 0.1 mg/kg to about 100 mg/kg. preferably about 0.5 mg/kg to 
about 5 mg/kg. The daily dosage may be administered as a single dose or in divided doses and. in addition, the upper 
dosage limit refen-ed to eariier may be exceeded when this is found to be indicated, 

[0055] Finally, tfie use of compounds of fonnula I and their aforementfoned phannaceutically acceptable salts for 
the manufacture of medicaments. espedaHy in the treatment or prophylaxis of inflammatory, immunological, oncolog- 
ical, bronchopulmonary, demnatological and cardiovascular disorders, in the treatinent of asthma, cenb-al nervous sys- 
tem disorders or diabetic complications or for the prevention of graft rejection following transplant surgery, is also an 
object of the invention. 

[0056] The following Examples illustrate the present invention in more detail, but are not intended to limit its scope 
in any manner. 
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Example 1 

10057] A mixture of 2.55 g (6,6 mmol) of 3-(2,6KJichlorophenyi)-7-methanesulphonyl-3.4-dihydro-l-methylpyrimldo 
(4;5-d]pyrimidin-2(1 H)-one and 7 g (34 mmol) of 4-I2-(dielhyIamino)ethoxyl-aniline was heated at 180*C for 35 minutes 
and then cooled. The residue was chromatographed on silica gel using firstly 5% methanol In dichloromethane and 
then dichloromethane/methanol/acefic add/water (240:24:3:2) for the elution. Product-containing fiacOons were conr)- 
bined and evaporated. The residue was evaporated with toluene and then dissolved in 150 ml of dichloromethane. 
The solution was washed with 100 ml of saturated aqueous sodium bicaf1x>nate solution, dried over magnesium sul- 
phate and evaporated to give 1.18 g (35%) of crude product. Purification by crystallisation from cyctohexane/ethyl 
acetate gave 310 mg (9%) of pure 3-(2;6-dichlofophenyl)-7^4-I2•<diethylamino)ethoxylaniIino^3,4-dihydro-1^ 
pyrimido(4.5-d)pyrimldin-2(1H>^ne as a white solid of melting point 123-124*C. 

[0058] The 3-(2.6Klichlorophenyl)-7-methanesuIphonyl-3.4-dihydro-1-^ethylpyrimldo-[4,5-dJpyrim^^^^^ 
used as the starting material was prepared as follows: 

a) A solution of 20 g (86 mmol) of ethyl 4-chloro-2-methylthiopyrimidine-5-carboxylate in 250 ml of dichloromethane 
was cooled to 0**C and treated slowly with 35 ml (281 mmol) of a 33% solution of methylamine in ethanoL After 
stirring for 30 minutes 150 ml of water were added and the phases were separated. The organic phase was dried 
over magnesium sulphate and filtered. The filtrate was evaporated under reduced pressure to give 19 g (97%) of 
ethyl 4-methylamino-2-methylthiopyrimidine-5-carboxylate as a white solid. 

b) 9 g (237 mmol) of lithium aluminium hydride were stin-ed in 300 ml of dry telrahydrofuran and treated dropwise 
with a solution of 34 g (143 mmol) of ethyl 4-methylamino^2-melhyllhio-pyrimidine-5-carboxyiate in 300 ml of dry 
tetrahydrofuran and left to stand for 15 minutes. The mixture was cooled in ice and cautiously treated dropwise 
with 18 ml of water. 36 nil of 2M sodium hydroxide solution were added dropwise, followed by 48 ml of water. The 
resulting suspension was stirred for 1 7 hours at room temperature and then filtered: The filter residue was washed 
twice with 1 00 ml of ethyl acetate each time and the combined filtrate and washings were evaporated under reduced 
pressure. The residue was suspended in 200 ml of dichloromethane/hexane (2:1) and the solid was filtered off 
and dried to give 23.5 g (86%) of 4-methylamino-2-methylthiopyrimidine-5-methanot as a yellow solid. 

c) 20 g (108 mmol) of 4-methylamino-2Tmethyllhiopyrimidine-5-methanol were stirred in 1 I of dichloromethane 
and treated with 87 g (1 mol) of manganese dioxide. The resulting suspension was stirred for 24 hours and then 
filtered through a filter aid. The filter residue was washed with 100 ml of dichloromethane and the combined filtrate 
and washings were evaporated under reduced pressure to give 15.8 g (80%) of 4-methylamina-2-melhylthiopyri- 
mtdine-5-carboxaldehyde as a white solid. 

d) A mixture of 6 g (32.8 mmol) of 4-methylamino-2-methyllhiopyrimidine-5-cartK)xaldehyde. 5.5 g (33.9 mmol) of 
2,6-dlchloroaniIine and 1 g (5.3 mmol) of 4-toluenesulphonic add in 70 ml of toluene was heated under reflux with 
azeotropic removal of water for 1 7 hours. The mixture was concentrated to a volume of about 1 0 ml under reduced 
pressure arid then treated with 120 ml of ethanol. The suspension obtained was heated to 75''C and treated over 
a period of 15 minutes with 6.2 g (160 mmol) of sodium borohydride pellets. The mixture was stirred for a further 
15 minutes and cooled to room temperature. The solvent was evaporated under reduced pressure and the residue 
was stirred in a mixture of 200 ml of 2M sodium hydroxide solution and 200 ml of ethyl acetate for 1 hour. The 
phases were separated and the organic phase was dried over magnesium sulphate and filtered. Evaporation of 
the filtrate under reduced pressure and flash chromatography of the residue using diethyl ether/hexane (3:7) for 
the elution gave 5.2 g (48%) of 5^(2,6Klichlorophenyl)amlhoniethyl-4Hiriethylam}no-2-methylthtoi)yrimldine as a 
white solid. 

e) A stin-ed solution, cooled in ice, of 12 ml of phosgene (20% solution in toluene; 23 mmol) In 100 ml of tetrahy- 
drofuran was treated dropwise with a solution of 5 g (15.2 mmol) of 5-(2,6-dichlorophenyl)aminomethyI-4-methyl- 
amino-2-methylthiopyrimidine and 4.ml (29 mmol) of triethylamine in 80 ml of tetrahydrofuran. After stirring for 1 
hour the mixture was treated with 100 ml of saturated aqueous ammonium chloride solution and the phases were 
separated. The aqueous phase was extraded with 100 ml of tiBtrahydrofuran and the combined organic solutions 
were dried over magnesium sulphate and filtered. The filtrate was concentrated under reduced pressure to give 
4.8 g (89%) of 3-(2,6-dichlorophenyl)-7-methylttiio-3,4-dihydro-1-methylpyrimido[4,5^ as a . 
white solid. 

0 A solution of 5 g (14.1 mmol) of 3-(2,6-dichlorophenyI)-7-methylthio-3,4-dihydro-1^Tlethylpyrimido(4,5-d]pyrimi- 
din-2(1 H)-one in 200 ml of dichloromethane was cooled in ice and treated with 1 0 g (28.9 mmol) of 3-chloroper- 



13 



EP1 123 295 B1 



benzoic add. The mixture was stirred at room temperature for 17 hours, then treated witti 2 ml of dimethyl sul- 
phoxlde and left to stand for 10 minutes. 100 ml of saturated aqueous sodium bicartx)nate solution were then 
added and the phases were separated. The organic phase was dried over magnesium sulphate and filtered. Con- 
centration of the filtrate under reduced pressure gave 5 g (92%) of 3-(2,6-dichlorophenyl)-7-methanesulphonyl- 
5 3,4-dihydro-1 -nnethylpyrimido[4,5-d]pyrimidin-2(1 H)-one as a white solid. 

[0059] The 4-[2^diethylamtno)ethoxy}-antline used as the starting material was prepared as follows: 

i) A solution of 27.8 g (0.2 mol) of 4-nifrophenol in 500 ml of ethanol was treated with 15 g (0.22 mol) of sodium 
to ethoxide. After stirring at room temperature for 30 minutes the solvent was removed under reduced pressure. The 

' residual yellow solid was stirred in a mixture of 160 ml of xylene and 30 ml of water and then treated with 41.4 g 
(0.3 mol) of potassium carbonate and 34.4 g (0.2 nw>l) of 2-dielhylaminoethy! chloride hydrochloride. The mixture 
was heated under reflux for 17 hours and filtered while hot The filter residue was washed with hot xylene and the 
combined filtrate and washings were evaporated under reduced pressure. Distillation of the residue under a high 
IS vacuum gave 31 .4 g (66%) of 4-(2-(diethyiamino)ethoxy]-nitrobenzene as a liquid. 

ii) A solution of 5 g (21 mmpi) of 4-(2-(diethylamlno)elhoxy]-nltrobenzene in 50 ml of ethanol was hydrogenated 
over 1 00 mg of 1 0% palladium-on-cari9on at room temperature and under atmospheric pressure. After 4 hours the 
suspension was filtered through a filter aid and the filtrate was evaporated under reduced pressure to give 4 g 

^0 (92%) of 4-(2-(diethylamino)ethoxy}-aniline as an oil. 

Example 2 

[0060] A mixture of 100 mg (0.31 mnral) of 3-(2-chtorophenyl)-7-methanesulphonyl 3.4-dihydro-1-methylpyrimido 
25 [4,5-d]pyrimidin-2(1 H)-one and 300 mg (1 .4 mmol) of 4-(2-(diethylamino)ethoxy) aniline was heated at 180°C for 30 . 
minutes and then cooled. The residue was chroma tographed on silica gel using dichloromethane/methanol/aceticadd/ 
water (240:24:3:2) for the elution. Product-containing fractions were combined and evaporated. The residue was evap- 
orated with toluene and then dissolved in 40 ml of dichloromethane. The solution was washed with 40 ml of saturated 
sodium bicarbonate solution, dried oyer magnesium sulphate, filtered and evaporated to give 20 mg (1 5%) of 3-(2-chlo- 
30 rophenyl)-7-[4-[2-(diethylamino)ethoxy]anilino]-3,4-dihydro-1-methytpyrimido(4,5^ as a white 

solid of melting point 150-1 51 X. 

[0061] The 3-(2-chlorophenyl)-7-methanesulphonyl-3,4-dihydro-1 -methyl- pyrimidin-2(1 H)-one used as the starting 
material was prepared in an analogous manner to that described in Example 1 ayf) using 2-chloroaniline in place of 
2,6-dichloroanifine. 

35 

Example 3 

[0062] A mixture of 100 mg (0.31 mmol) of 3-phenyl-7-methanesulphonyl-3.4-dihydro-1-methylpyrimido(4,5-d]pyri- 
midin-2(1H)-one.and 300 mg (1.4 mmol) of 4-[2-(diethylamino)ethoxy]aniline was heated at 170-180**C for 10 minutes 

<o and then cooled. The residue was chromatographed on silica gel using dichloromethane/methanol/acetic add/water 
(240:24:3:2) for the elution. Product-containing fractions were combined and evaporated. The residue was evaporated 
with toluene and then dissolved in 40 ml of dichloromethane. The solution was washed with 40 ml of saturated sodium 
bicart>onate solution, dried over magnesium sulphate, filtered and evaporated. The residual solid was purified by crys- . 
tallisation from cydohexane/ethyl acetate to give 14 mg (10%)of 3i)henyl-7-(4-[2H[diethylamino)ethoxy]anilino]-3,4-di- 

45 hydro-1-methylpyrimido[4.5-d]pyrimidin-2(1H)-one as a white solid of melting point 141-144''C. 

[0063] The 3-phenyl-7-methanesulphonyl-3,4-dihydro-1-methylpyrimido(4,5-d]-pyrimidin-2(1H)-one used as the 
starting material was prepared as follows: < 

a) 350 mg (1.6 mmol) of sodium triacetoxytx>rohydride and subsequently 0.1 ml (1.7 mmol) of acetic add were 
so added to a mixture of 200 mg (1 .1 mmol) of 4-methylamino-2-methylthiopyrimidine-5-carboxaldehyde and 11 0 mg 

(1 2 mmol) of aniline in 5 ml of 1 ,2-dichloroethane. After 2.5 hours 25 ml of saturated aqueous sodium bicart>onale 
and 20 ml of dichloromethane were added. The phases were separated and the aqueous phase was washed twice 
with 25 ml of dichloromethane. The combined organic solutions were dried over magnesium sulphate, filtered and 
evaporated. The residue was chromatographed on siiica gel using diethyl ether/hexane (1 :1 ) for the elution. Prod- 
55 uct-containing fractions were combined and evaporated to give 21 8 mg (76%) of 5<f>henytaminometfiyl-4-methyl- 

amino-2-methylthiopyrimidine as a while solid. 

b) A mixture of 200 mg (0.77 mmol) of 5-phenylaminomethyt-4-methylamino-2-^ethylthiopyrimidine and 0.2 ml 
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(1.4 mmol) of triethylafnine in 15 ml of dioxan was added dropwise to a solution, cooled in ice, of 150 mg (0.79 
mmo\) of trichloromethyl chlorofonmate in 1 0 ml of dioxan. The mixture was then left to wami to room temperature. 
After a further 10 minutes the mixture was evaporated. 40 ml of dichloromethane and 40 ml of saturated aqueous 
sodium bicarbonate sotulion were added to the residue. The phases were separated and the dichloromethane 
phase was dried over magnesium sulphate, filtered and evaporated to give 1 62 mg (74%) of 3-phenyf-7-methylthio- 
3.4-dihydro-1-methyIpyrimido[4,5-d]pyrimldin-2(1 H)-one as a white solid. 

c) A solution of 160 mg (0.56 mmol) of 3-phenyl-7-methylthio-3,4-dihydro-1-methylpyrimido[4,5-d]pyrimldin-2(1H)- 
one in 20 ml of dichloromethane was treated with 400 mg (1.16 mmol) of 3-chloroperbenzoic add (50% w/W in 
water). After 3 hours 30 ml of saturated aqueous sodium bicarbonate solution and 20 ml of dichloromethane were 
added and the phases were separated. The organic phase was dried over magnesium sulphate, filtered and then 
evaporated to give 165 mg (93%)of 3-phenyi-7-methanesulphonyl-3.4KJihydro-1-methylpyrimidoI4,5-d]pyrim'^^^^ 
2(1 H)-one as a white solid. 

Example 4 

[0064] A mixture of 100 mg (0.31 mmol) of 3K:ydohexyl-7-methanesulphonyl-3.4KJihydiD-1^ethylpyrirnldoI4,5-d] 
pyrimidin-2-(1 H)-one and 400 mg (1 .9 mmol) of 442-(diethylamino)ethoxyJanfline was heated at 180^C for 35 minutes 
and then cooled. The residue was chromatographed on silica gel using dichloromethane/methanol/acetic add/water 
(240:24:3:2) for the elution. Produd-containing fractions were combined and evaporated. The residue was evaporated 
with toluene and then dissolved in 40 ml of dichloromethane. The solution was washed with 40 ml of saturated aqueous 
sodium bicarbonate solution, dried over magnesium sulphate, filtered and evaporated. The residue was triturated in 
hexane,. filtered off and dried to give 25. mg (18%) 3-cydohexyl-7-(4-(2-(diethylamlno)ethoxyIanilino]-3,4-dihydro- 
1-methylpyrimidoI4,5-d]pyrimidin-2(1H)-one as a white solid of melting point 90-92»C 

[0065] The 3-cydohexyl-7.methanesulphonyl-3.4HiihydroTlHTiethylpyrimido44.5KflpyrimW^ used as the 

starting material was prepared as follows: 

a) A nuxture of 200 mg (1 .1 mmol) of 4-methylamino-2-methyllhiopyrimidine-5-carboxaldehyde and 200 mg (2.02 
mmol) of cydohexylamlne in 10 ml of methanol was left to stand over 500 mg of type 4A molecular sieves for 3 
days. The solution was decanted from the sieves and 100 mg (2.7 mmol) of sodium borohydride were added 
portionwise thereto. After 30 minutes the mixture was evaporated and 60 ml of ethyl acetate and 60 ml of 2M 
aqueous sodium hydroxide were added to the residue. The phases were separated and the organic phase was 
dried over magnesium sulphate, filtered and evaporated to give 245 mg (85%) of 5-cydohexylaminomethyl-4-meth. 
ylamtno-2-methylthiopyrimtdtne as a colourless oil. 

b) A mUtiire of 210 mg (0,79 mmol) of 5-cydohexylaminomethyl-4-methylamino-2-methyllhiopyrimidine and 0.2 
ml of triethylamine in 10 ml of tetrahydrofliran was added dropwise to an ice-cooled solution of 0.5 rhi (0.96 mmol) 
of phosgene (20% solution in toluene) in 5 ml of tetrahydrofuran. After 1 hour 15 ml of aqueous ammonium chloride 
solution and 10 ml of tetrahydrofuran were added to the resulting mixture. The phases were separated. The organic 
phase was dried over magnesium sulphate, filtcfred and then evaporated. The residue was chromatographed on 
silica gel using diethyl ether/hexane (3:2) for the elution. Product-containing fractions were combined and evapo- 
rated to give 120 mg (52%) of 3-cydohexyl-7Hiiettiylttik)-3,4-dihydro-1-methylpyrimkJoI4,5-d]^^^ H)-one 
as a white solid. 

c) A solution of 100 mg (0,34 mmol) 3-cydohexyl-7-methylthio-3.4-dihydro-1-methylpyrimidoI4.5-d]pyrimidin-2 
(1 H)-one in 1 0 mi of dichloromethane was treated witti 250 ml (0.74 mmol) of 3-chloroperi3enzolc add (50% w/w 
water). After 3 hours 30 ml of saturated aqueous sodium bicarbonate solution and 20 ml of dichlorometiiane were 
added arid the phases were separated. The organic phase was dried over magnesium sulphate, filtered and then 

. evaporated to give 165 mg (93%) of 3-cydohexyl-7-methanesulphonyl-3.4-clihydro-1-methylpyrimidol4.5-d]pyri- 
midin-2(1H)-one as a white solid. 

Example 5 

[0066] A mixture of 250 ml (0.83 mmol) of 3-tel1,butyl-7-methanesulphonyl-3.4-dihydro-1-methylpyrimido[4.5-dlpy- 
rimidin-2(1 H)K)ne and 600 mg (2.9 mmol) of 4-(2-(diethylamino)ethoxy)aniline was heated at 180*»C for 35 minutes 
and then cooled. The residue was chromatographed on silica gel using dichloromett^ane/methanol/ acetic add/water 
(240:24:3:2) for tiie elution. Produd-containing fi-actions were combined and evaporated. The residue was evaporated 
with toluene and then dissolved in 30 ml of dichloromethane. The solution was washed witti 20 ml of saturated aqueous 
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sodium bicarbonate solution, dried over magnesium sulphate, filtered and evaporated. The residue was triturated in 
hexane, filtered off and dried to give 70 mg (21%) or3-tert.butyl-7^4-I2-<dielhylamino>-ethoxy]anilino^3,4-dlhydr 
1-methylpyrimido(4.5-d]pyrimidin-2(1 Hyone as an off-white sofid of melting point 130*0. 

[0067] The 3-tert.butyl-7-methanesulphonyl-3,4-dihydro-1-methyIpyrimldo[4.5-d)i)yrim^^ used as the 

starting material was prepared as follows: 

a) A mixture of 200 mg (1 ,1 mmol) of4-methylamino-2-melhylthiopyrimidine-5-carboxa!dehyde and 0.23 ml (2.18 
mmoi) of tertbutylamine in 1 0 ml of methanol was left to stand over 500 mg of type 4A molecular sieves for 3 days, 
the solution was decanted from the sieves and 100 mg (2.7 mmol) of sodium borohydride were added portionwise 
thereto. After 30 minutes the mixture was evaporated and 20 ml of ethyl acetate and 20 ml of 2M aqueous sodium 
hydroxide were added to the residue. The phases were separated and the organic phase was dried over magne- 
sium sulphate, filtered and evaporated to give 240 mg (92%) of 5-tert.butylaminomethyl-4-methylamino-2-meth- 
ylthiopyrimidine as a vyhite solid. 

b) A mixture of 240 mg (1 mmol) of 5-tertbutylaminomethyl-4-methylamfno-2-methylthiopyrimldine and 0.28 ml of 
triethylamine in 5 ml of tetrahydrofuran was added dropwise to an ice-cooled solution of 1 ml (1.92 mmol) of 
phosgene (20% solution in toluene) in 5 ml of tetrahydrofuran. After 1 hour 30 ml of saturated aqueous ammonium 
chloride and 20 ml of tetrahydrofuran were added to the resulting mixture. The phases were separated. The organic 
phase was dried over magnesium sulphate, filtered and then evaporated to give 220 mg (83%) of 3-tert.butyl- 
7-methylthio-3.4Klihydro-1-methylpyrimldoI4.5<J]pyrimidin-2(1H)H<)ne as a white solid. 

c) A solution of 220 mg (0.83 mmol) of 3-tertbutyl-7-methylthlo-3,4KlihydrD-lHTiethylpyrimldoI4,5Ki]pyrimidi^^ 
(1 H)-one in 20 ml of dichloromethane was treated with 570 mg (1.66 mmol) of 3-chloropert)enzoic acid (50% w/w 
in water). After 18 hours 0.2 ml of saturated aqueous sodium bicarbonate solution was added and the phases w6re 
separated. The organic phase was washed with 20 ml of saturated aqueous sodium bicarbonate solution, dried 
over magnesium sulphate, filtered and then evaporated to give 250 mg (1 00%) of 3-tert.butyl-7-methanesulphonyl- 
3,4-dihydro-1-methylpyrimido[4,5-d]pyrimidin-2(1 H)-one as a white solid. 

Example 6 

10068] A mixture of 200 mg (0,65 mmol) of 3-cyclopentyl-7-methanesulphonyl-3.4-dihydro-1 -methylpyrimido[4,5-d] 
pydrimidin-2(1 H)-one and 300 mg (1.4 mmol) of 4-[2-(diethylamino)ethoxyJaniline was heated at 180«C for35 minutes 
and then cooled. The residue was chromatographed on silica gel using dichloromethane/ methanol/acetic acid/water 
(240:24:3:2) for the elution. Product-containing fractions were combined and evaporated. The residue was evaporated 
with toluene and then dissolved in 30 ml of dichloromethane. The solution was washed with 20 ml of saturated aqueous 
sodium bicarbonate solution, dried over magnesium sulphate, filtered and evaporated. The residue was purified by 
reverse-phase high perfomiance liquid chromatography (HPLC). The mobile phase was water/0.1 % trifluoroacetic add 
(A) and acetonitriIe/0.07% trifluoroacetic add (B); the gradient was 5%-95% B over 20 minutes; and the product was 
detected using an ultraviolet detector at a wavelength of 215 nm. Product-containing fractions were lyophilized to give 
20 mg (7%) of 3-cyclopentyl-7-[4-(2-(diethylamino)elhoxy]anilino]-3,4-dihydro-1-methylpyri 
(1 H)-one trifluoroacetate as a white solid of melting point 89*C. 

I0069J The 3-cydopentyl-7-melhanesuIphonyl-3,4-dihydr<>-1-methylpyrimldo[4.5-d]^^^^ used as 

the starting material was prepared in an analogous manner to that described in Example 5 a)-c) using cydopentylamine 
in place of tert.butylamine. 

Example 7 

C0070J A mixture of 120 mg (0.27 mmol) of 3-(2.6-dichlorophenyI)-7-methanesufphonyl-3,4-dihydro-1i3henylpyrim- 

ido(4,5-d]pyrimldin-2(1 H>one and 370 mg (1 .8 mmol) of 4-{2-(dielhylamlno)ethoxy)anl!ine was heated at 1 80^C for 40 

minutes arid then cooled. The residue was chromatographed on silica gel using dichloromethane/ methanol/acetic 

acid/water (240:24:3:2) for the elution. Product-containing fractions were combined and evaporated. The residue was 

evaporated with toluene and then dissolved in 50 ml of dichloromethane. The solution was washed with 50 ml of 

saturated aqueous sodium t}icarbonate solution, dried over magnesium sulphate, filtered and evaporated. The residual 

solid was purified by crystallisation from cydohexane/ethyl acetate to give 10 mg (6%) of 3-(2.6-dichlorophenyl)- 

7-I4^2-(diethylamino)ethoxy]a^ilino^3,4Klihydro-^phenylpyrimidoi4.5-d]pyrimidin-2(1H)-w as an off-white solid of 
melting point 162-163°C. 

10071] The 3-(2.6-dlchlorophenyi)-7-metfianesulphonyl-3.4-dihydro-1-phenyIpyrimW^ 
used as the starting material was prepared as follows: 
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a) A mixture of 4 g {1 7.2 mmol) of ethyl 4<^loro-2HTiethylthiopyrimidlne-5-cart)oxylate and 5 g (54 mmol) of aniline 
in 40 ml of djoxan was stin*ed at room temperature for 24 hours. The mixture was then evaporated and 100 ml of 
ethyl acetate and 50 ml of 2M aqueous hydrochloric add were added to the residue. The phases were separated 
and the organic phase was washed with 50 ml of aqueous hydrochloric acid, dried over magnesium sulphate, 
filtered and evaporated. The resulting solid was purified by crystallisation from aqueous ethanol to give 3.5 g (64%) 
of ethyl 4-phenylamino-2-methylthiopyrimidine-5-carboxyiate as a white solid. 

b) A solution of 3.5 g (ll.lmmol) of ethyl 4-phenylamina-2-rnethylthiopyrimidine-5-carboxylate in 50 ml of tetrahy- 
drofiiran was cooled in ice and then treated dropwlse with 12 ml (12 mmol) of 1M lithium aluminium hydride in 
tetrahydrofuran. The cooling was removed and the mixture was stirred at room temperature for 3 hours. The mixture 
was then cooled in ice and cautiously treated dropwise with 0.5 rnl of water, 0.75 ml of 2M aqueous sodium hy- 
droxide and then 1 ml of water. The resulting suspension was filtered through a filtjer aid. The filtrate was evaporated 
to give 2.7 g (98%) of 4-phenylamiho-2-methylthiopyrimidine-5-methanol as a yellow oil. 

c) 2.7 g (10.9 mmol)of 4-phenylamino-2-methylthlopyrimidine-5-methanol were stirred in 50 ml of dichloromethane 
and treated with 9.6 g (1 1 1 mmol) of manganese dioxide. The suspension was stin-ed for 1 8 hours and ttien filtered 
through a filter aid. The filtrate was evaporated and the residue was chromatpgraphed on silica gel using, diethyl 
ether/hexane (1 :1 ) for the elution. Product-containing fractions were combined and evaporated to give 1 .8 g (67%) 
of 4-phenylamino-2-methylthiopyrimidlne-5-cart)oxaldehyde as a white solid. 

d) A mixture of 700 mg (2.9 mmol) of 4-phenylamino-2-methylthlopyrimldine-5-cartx)xaldehyde. 490 mg (3.0 mmol) 
of 2,6-dichloroaniIine and 100 mg (0.5 mmol) of 4-toluenesulphonlc add in 50 ml of toluene was heated at reflux 
with the azeotropic removal of water for 1 8 hours. The mixture was cooled and evaporated. 50 ml of methanol and 
400 mg (1 1 .7 mmol) of sodium borohydride were added and the mixture was heated at reflux for 20 minutes, cooled 
and then evaporated. The residue was stirred in a mixture of 50 ml of 2M aqueous sodium hydroxide and 50 ml 
of ethyl acetate for 30 minutes and then the phases were separated. The organic phase was dried over magnesium 
sulphate, filtered and evaporated. Rash chromatography of the residue on silica gel using diethyl ether/ hexane 
(2:3) for the elufion gave 41 0 mg (36%) of 5-(2,6-dichlorophenyl)aminomelhyl-4-phenylamino-2-methylthiopyrimi- 
dine as a white solid. 

e) A stinred solution, cooled in ice. of 0.25 ml (0.48 ml) of phosgene (20% in toluene) in 5 ml of tetrahydrofuran 
was treated dropwise with a solution of lOOmg (0.26 mmol)of 5-(2.6-dichlorophenyl)aminomethyl-4-phenylamino- 
2-methylthiopyrimidine and 0.1 ml (0.7 mmol) of Iriethylamine in 10 ml of tetrahydrofuran. The mixture was stin-ed 
at room temperature for 3 days. 20 ml of tetrahydrofuran and 20 ml of saturated aqueous ammonium chloride 
solution were added, the phases were separated and the organic phase was dried over magnesium sulphate, 
filtered and evaporated to give 110 mg (100%) of 3-(2,6-dichlorophenyl)-7-methylthio-3,4-dihydro-1-phenylpyrim- 
ido(4,5-dlpyrimidin-2(1H>one as a white solid. 

f) A solution of 110 mg (0,26 mmol) of 3r(2.6-dichIorophenyl)-7-methylthio-3.4-dihydro-1-phenylpyrimido[4.5-d] 
pyrimidin-2(1H)-one in 5 ml of dichloromethane was treated with 190 mg (0.55 mmol) of 3-chloropert3enzoic add 
(50% w/w in water). After 18 hours 40 ml of saturated aqueous sodium bicarbonate solution arid 40 ml of dichlo- 
romethane were added and the phases were separated. The organic phase was dried over magnesium sulphate, 
filtered and evaporated to give 120 mg (100%) of 3-(2.6-dichlorophenyl)-7-methanesulphonyl-3,4-dihydro-1-phe- 
nylpyrirnidol4.5-d]pyrimidin-2(1 H)-one as a pale yellow oil. 

Example 8 

10072] A mixture of 1 00 mg (0.25 mmol) of 3-(2,6-dichlorophenyl)-1 -ethyl-7-methanesulphonyl-3* 4-dihydropyrimido 
I4.5-d]pyrirnidin-2(1H>-one and 120 mg (0,5 mmol) of 4-I2-(diethylamino)ethoxy]ani!ine was heated at 180*C for 35 
minutes and then cooled. The residue was chromatographed on silica gel using dichloromethane/methanol/acefic add/ 
water (240:24:3:2) for the elution. Product-containing fractions were combined and evaporated. The residue was evap- 
orated with toluene and then dissolved in 50 ml of dichloromethane. The solution was washed with 50 ml of saturated 
aqueous sodium bicarbonate solution, dried over magnesium sulphate, filtered and evaporated to give 30 mg (22%) 
of 3-(2,6-dichlorophenyl)-1-ethyl-7-(4-[2-(diethylamino)ethoxy]aninno]-3,4Klihydropyri^ 
as an orange coloured solid of melting point B5*'C, 

[0073] The 3-(2,6-dichlorophenyl)-1 -ethyl-7-methanesulphonyl-3.4-dihydro-pyrimido-[4.5-d]pyrimidin-2(1 Hyone 
used as the starting material was prepared as follows: 
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a) A mixture of 49 g (246 mmol) of 4-am1no-5-carl>ethoxypyrimidtne-2-thiol and 42 g (304 mmol) of potassium 
cartxMiate In 400 ml of acetone was treated with 50 g (352 mmol) of iodomethane. After stirring for 3 hours 500 
ml of water were added. The phases were separated and the aqueous phase was extracted twice with 30Q ml of 
dichloromethane each time. The oomt>ined organic phases were washed with 100 ml of brine, dried over magne- 
5 sium sulphate, filtered and evaporated to give 45.2 g (86%) of ethyl 4-amino-2-methylthiopyrimidine-5-carboxylate 

as a pale yellow solid. 

^ b) 13 g (338 mmol) of lithium aluminium hydride were stin-ed in 300 ml of tetrahydrofiiran and treated dropwise 
with a solution of 45 g (211 mmol) of ethyl 4-amino-2-methylthiopyrimidine-5-carboxylate in 300 ml of tetrahydro- 
10 furan. 15 minutes after completion of the addition the mixture was cooled In Ice and cautiously treated dropwise 

with 25 ml of water. After stitring for 2 hours at room temperature the niixture was filtered through a filter aid and 
the filtrate was evaporated. The reslclue was triturated in 500 ml of dichloromethane/hexane (1:1), collected by 
filtration and dried to give 28 g (78%) of 4-aminO'2Hfnethylthiopyrimidine-5-methanol as a white solid. 

15 c) 28 g (1 64 mmol) of 4-amino-2-methylthiopyrimidine-5-methanol were stin-ed in 500 ml of dichloromethane and 

treated with 150 g (1.7 mol) of manganese dioxide. The suspension was stirred for 24 hours and then filtered 
through a filter aid. The filtrate was evaporated to give 20.2 g (73%) of 4-aminp-2-methylthlopyrimidine 5-carboxal' 
dehyde as a pate yellow solid. 

20 d) A mixture of 10 g (59.2 mmol) of 4-amino-2-methylthiopyrimidine-5-cartK)xaldehyde, 9.7 g (59.9 mmol) of 

2.6-dichloroaniline and 1 g (5.3 mmol) of4-toluenesulphonic add in 200 ml of xylene was heated at reflux with the 
azeotropic removal of water for 24 hours. The mixhire was cooled and evaporated. 50 ml of acetic add and 20 ml 
of toluene were added to the residue. The mixture was cooled in ice and treated portionwise over 30 minutes with 
5 g (147 mmol) of sodiuni borohydride. After 1 hour the mixture was evaporated and the residue was stirred in a 

25 mixture of 100 ml of ethyl acetate and 100 ml of 2M aqueous sodium hydroxide for 1 hour. The phases were 

separated and the organic phase was dried over magnesium sulphate, filtered and evaporated. Crystallisation of 
the residue from aqueous ethanot gave 2.4 g (13%) of 5-{2,6-dichlorophenyl)aminomethyl-4-amino-2-methylthi- 
opyrimidine as a white solid. The mother liquors were evaporated and flash chromatography of the residue on 
silica gel using diethyl ether/ hexane (1:1) for the etution gave a further 2.1 g (11%) of 5-(2.6Klichlorophenyl) 

30 aminomethyl-4-amino-2-methylthiopyrimldlne as a white solid. 

e) A stirred solution, cooled in ice, of 5.8 ml (11 2 mmol) of phosgene (20% in toluene) In 80 ml of tetrahydrofiiran 
was treated dropwise with a solution of 1 .76 g (5,6 nrunol) of 5-(2,6-dichlorophenyl)aminomelhyl-4-amino-2Hfneth- 
yithiopyrimidine and 1.6 ml (11 .2 mmol) of triethylamine in 80 ml of tetrahydrofuran. The mixture was stirred for 1 
35 hour, 50 ml of tetrahydrofuran and 50 ml of saturated aqueous ammonium chloride solution were added. The 

phases were separated and the organic phase was washed with saturated aqueous ammonium chloride solution, 
dried over magnesium sulphate, filtered and evaporated to give 1 .7 g (89%) of 3-(2,6-dichloropheriyI)-7-methylthio- 
3,4-dihydropyrifnido(4,5Kl]pyrimidjiv2(1H)-one as a white solid. 

40 f) A solution of 220 mg (0.64 mmol) of 3-(2,6-dichlorophenyl)-7-methylthio-3,4-dihydropyrimido[4.5-d]pyrimidine- 

2(1 H)-one in 1 0 ml of dichloromethane was treated with 440 mg (1 .28 mniol) of 3-chloropertDenz6ic add (50% w/ 
w in water) and stirred for 18 hours. 0.2 ml of dimethyl sulphoxide was added. After a further 15 minutes 15 ml of 
saturated aqueous sodium bicarbonate solution were added. The phases were separated and then the organic 
phase was washed with 30 ml of saturated aqueous sodium bicariaonate solution, dried over rnagnesium sulphate 
. 45 and evaporated to give 250 mg (1 00%) of 3-{2,6-didTloropheriy!)-7Hnethanesulphonyl-3,4-dihydropyri^ 

pyrimidin-2(1H>ohe as a white solid. 

g) A solution, copied in ice. of 100 mg (0.27 ml) of 3-(2.6-dichlorophenyl)-7-methanesulphonyl-3.4-dihydropyrimido 
(4.5-d]pyrimidin-2(1H)-one in 6 ml of dimethylformamide was treated with 11 mg (0.27 mmol) of sodium hydride 
50 (60% w/w). After 30 minutes the mixture was treated with 0.03 ml (0.3 mmol) of iodoethane and then heated to 

90'^Q for 2 hours. The mixture was evaporated and the residue was treated with 30 ml of dichloromethane and 30 
ml of water. The phases were separated and the organic phase was washed with 30 ml. of water, dried over mag-; 
nesium sulphate, filtered and evaporated togive 100 mg (92%)of 3-(2,6KlichlorophenylH-ettVl-7-methanesulpho^ 
nyl-3,4-dihydropyrimidoI4,5-d]pyrimidin-2(1 H)-one as a yellow solid. 

.55 

Example 9 . 

[0074] Amixlureof 100 mg (0.22 mmol)of14)enzyl-3-(2,6Klichloropheriyl)-7Hiiem^ 
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I4.5-d]pyrimidirv2{1H)-one and 120 mg (0.5 mmol) of 4-{2-(diethyiamino)ethoxy]ani!ine was heated at 180*C for 35 
minutes and then cooled. The residue was chromatographed on silica gel using dichloromethane/ methanol/acetic 
add/water (240:24:3:2) for the elutlon. Product-containing fractions were combined and evaporated. The residue was 
evaporated with toluene and then dissolved in 50 ml of dichloromethane. The solution was washed with 50 ml of 
5 saturated aqueous sodium bicartTonate solution, dried over magnesium sulphate, filtered and evaporated to give 30 
mg (23%) of 14>enzyl-3-(2.6Kiichlorophenyl)-7-{442-{diethylamino)ethoxyJ-anilino}-3.4KJihydropyrimi^^^ 
din-2(1 H)-one as a white solid of melting point 1 06**C. 

{0075] The 1-ben2yl-3-(2.6KJichlorophenyl>7Hiiethanesulphonyl-3,4Kiihydropyrimid6I4,5-d]pyri^ 
used as the starting material was prepared as follows: 

10 [0076] A solution, cooled in Ice, of 100 mg (0.27 mmol) of 3-(2,6-dichlorophenyl)-7-methanesulphonyl-3,4-dihydro- 
pyrimido[4,5-d]pyrimidin-2(1H)-one in 6 ml of dimethylfonmamide.was treated with 11 mg (0.27 ml) of sodium hydride 
(60% w/w). After 30 minutes the nnixture was treated with 0.04 ml (0.3 mmol) of t>enzyl bromide and then heated to 
90^C for 2 hours. The mixture was evaporated and 30 ml of dichloromethane and 30 ml of water were added to the 
residue. The phases were separated and the organic phase was washed with 30 mi of water, dried over magrteslum 

IS sulphate, filtered and evaporated to give 1 00 mg (80%) of 1 -ben2yl-3-(2,6-dichlorophenyl)-7-methanesulphonyf^3,4KJH 
hydropyrimido(4,5-d]pyrimidin-2(1H)Hone as a yellow solid. 

Example 10 

20 [0077] A mixture of 60 mg (0.13 mmol) of 3-(2.6-dichlorophenyl)-7-methanesulphonyl-3.4-dihydro-1-{(3-pyridyl)me- 
thyl]pyrimido{4,5-d]pyrimidirh2(1H)-one and 150 mg (0.72 mmol) of 4-(2-(diethyIamino)ethoxy]anlltne was heated at 
180^0 for 35 minutes and then cooled. The residue was chromatographed on silica gel using dichloromethane/ meth- 
anol/acetic acid/water (240:24:3:2) for the elution. Product-contisiining fractions were combined and evaporated. The 
residue was evaporated with toluene and then dissolved in 50 ml of dichloromethane, washed with 50 ml of saturated 

25. aqueous sodium bicart>onate solution, dried over magnesium sulphate, filtered iand evaporated. The residue was pu- 
rified by reverse-phase HPLC. The mobile phase was water/0.1% trifluoroacetic add (A) and acetonitriIe/0.07% trif- 
luoroacetic add (B). The gradient was 5%-95% 6 over 20 minutes, with the product being detected using an ultraviolet 
detector at a wavelength of 215 nm. Product-containing fractions were lyophilized to give 1 6 mg (17%) of 3-(2,6-dichlo- 
rophenyl)-7-[4-[2-(diethylamino)ethoxy]anilino]-3,4-dihydrQ-1'{(3-pyridyl)- methyl]pyrimido[4,5-d]pyrimidin-2(1H)-one 

30 trifluoroacetate as a while solid of melting point 64"* C. 

[0078] The3^(2.6Klichlorophenyl)-7-methahesulphonyl-3,4-dihydro-1-((3-pyridyl)-methyl]pyrimido[4,5-d]pyrimi 
(1H)-one used as the starting material was prepared as follows: 

[0079] An ice-cooled solution of 100 mg (027 mmol) of 3-(2,6-dichlorophenyl)-7-methanesulphony!-3,4-dihydropy- 
rimidoI4.5-d]pyrimidin-2(1 H)one in 6 ml of dimethylformamide was treated with 22 mg (0.54 mmol) of sodium hydride 
35 (60% w/w). After 30 minutes the mixture was treated with 50 mg (0.3 mmol) of picolyl chloride hydrochloride and theri 
heated to OO^C for 2 hours and to 100**C for a further hour. The mixture vyas evaporated and the residue was treated 
with 30 ml of dichloromethane and 30 ml of water. The phases were separated and the organic phase was washed 
with 30 ml of water, dried over magnesium sulphate, filtered and evaporated to give 60 mg (48%) of 3-(2.6-dichloroph- 
enyl)-7-methanesulphonyl-3.4-dihydro-1-[(3-pyridyl)methyl]-pyrimido[4.5-d]pyrimidin-2(1H)-one as a yellow solid. 

40 

Example 11 

[0080] A mixture of 1 1 0 mg (0.29 mmol) of 3-(2.6-dichlorophenyl)-7-methanesulphonyl-3,4-dihydro-1-methylpyrimido 
I4,5-d]pyrimldin-2(1 H)-one and 0.31 ml (2.9 mmol) of benzylamine was heated at 180**C for 10 minutes and then cooled. 
45 30 ml of ethyl acetate and 30 ml of 2M aqueous hydrochloric add were added to the residue. The phases were separated 
and the organic phase was washed in sequence with 20 ml of 5% aqueous sodiam bicart>onate solution and 20 ml of 
brine, dried over magnesium sulphate, filtered and evaporated to give 93 mg (79%) of 7-benzylamlno-3-(2,6Kiichlo- 
rophenyl)-3,4-dihydro-1-methylpyrimido[4,5-d]pyrimidin-2(1H)-one as a white solid of melting point 195-198*C. 

so Example 12 

[0081] A mixture of 100 mg (0.26 mmol) of 3-(2,6-dichldrophenyl)-7-methanesulphonyl-3,4-dihydra^1-methylpyrim- 
ldo(4,5-d]pyrimldin-2(1 H)-one and 0.25 ml (2.6 mmol) of 4-fluoroaniline was heated at 1 SO'^C for 30 minutes and ttien 
cooled. 30 ml of ethyl acetate and 30 ml of 2M hydrochloric add were added to the residue. The phases were separated 
55. and the organic phase was washed with 20 ml of brine, dried over magnesium sulphate, filtered and evaporated. The 
residue was chromatographed on silica gel using ethyl acetate/hexane (2:3) for the elution. Product-containing fractions 
were combined arid evaporated to give 40 mg (37%) of 3-(2,6-dichlorophenyl)-7-(4-fluoroanilino)-3,4-dlhydro-1-meti)- 
^pyrimido[4,5-d]-' pyrimidin-2(1 H)-one as a light grey solid of melting point 208-2irC. 
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Example 13 

(0082] A mixture of 1 00 mg (0.26 mmol) of 3-{2,6-dichIorDphenyl)-7-memar^sulphonyl-3,4-dlhydro-1-methyIpyrim- 
i'do[4,5-d]pyrimido-2(1HH>ne and 0.24 ml (2.6 mmol) of aniline was heated at 180^C for 30 minutes and then cooled. 
30 ml of ethyl acetate and 30 ml of 2M aqueous hydrochloric add were added to the residue. The phases were separated 
and the organic phase was washed with 20 ml of brine, dried over magnesium sulphate, filtered and evaporated. The 
residue was chromalographed on silica gel using ethyl acetate/hexane (1 :1 ) for the elulion. Product-containing fractions 
were combined and evaporated to give 42 mg (40%) of 7-anilino-3-(2,6-dichlorophenyl)-3.4-dihydro-1-methylpyrimido 
(4,5-d]pyrimidin-2(1H)-one as a pale purple soTid of melting point 222-224''C. 

Example 14 

100831 A mixture of 1 00 mg (0.26 mmol) of 3-(2,6KJichlorophenyl)-7-nfiethanesulphonyl-3,4-dihydro-1-melhylpyrim- 
ldoI4,S<J]pyrimidin-2(1H>^ne and 0.32 ml (2.6 mmol) of 4-methoxyantnne was heated at 60"C for 4 hours and then 
cooled. 10 ml of 2M aqueous hydrochloric acid were added to the residue. The precipitated yellow solid was filtered 
off, washed in sequence with 2M aqueous hydrochloric add, water and diethyl ether and then dried to give 45 mg 
(40%) of 3-(2,6Kiichlorophenyt)-3,4Kiihydro-7-(4-methoxyaniyno)-1-methylpyrimido[4,5Kf^ as a 

yellow solid of melting point 1 75**C (decomposition). 

Example 15 

[0084] A mixture of 200 mg (0.52 mmol) of 3-(2,6-dichlorophenyl)-7-methanesulphonyl-3.4-dihydro-1 -methylpyrim- 
ido[4.5-d]pyrimldin-2(1H)-one and 140 mg (0.8 mmol) of 4-I2-(dimethylamino)ethoxy)ani!ine was heated at 160*0 for 
2 hours and then cooled. The residue was chromatographed on silica gel using firstly dichloromethane/ methanol/ 
acetic acid/water (240:24 :3-.2) and then dichloromethane/methanol/acetic add/water (90:1 8:3:2) for the elution. Prod- 
uct-containing fractioiis were combined and evaporated. The residue was evaporated with toluene and then dissolved 
in 40 ml of dichloromethane, washed with 40 ml of saturated aqueous sodium bicarbonate solution, dried over mag- 
nesium sulphate, filtered and evaporated to give 35 mg (23%) of 3-(2,6-dichlorophenyl)-7-{4-[2-(dimethylamino)ethoxy] 
anilino]-3.4-dihydro-1-methylpyrimido[4,5-d]pyrimidin-2(iH)-one as a white solid of melting point 173-174°C. 
10085] The 4-(2-(dimethylamino)ethoxy]aniljne used as the starting material was prepared as follows: 

a) A suspension of 5 g (36 mmpi) of 4-nilrophenol in 250 ml of xylene was treated with a solution of 1.63 g (41 
mmol) of sodium hydroxide in 20 ml of water and the mixture was stirred at room temperature for 30 minutes. The 
mixture was then treated with 7.5 g (54 mmol) of potassium carbonate and 5.1 1 g (36 mmol) of dimethylaminoethyl 
chloride hydrochloride^ The mixture was heated at reflux for 2 hours and then for a further 24 hours with azeotropic 
removal of water. The mixture was filtered while hot and the solid was washed with hot xylene. The combined 
filtrate and washings were evaporated and the residue was distilled under a high vacuum to give 1.28 g (20%) of 

. 4-[2-dimethylamino)ethoxy]nitrobenzene as an orange coloured liquid. 

b) A solution of 880 mg (3.7 mmol) of 4-I2-dimethylamino)ethoxy]nitroben2ene in 10 ml of ethanol was hydrogen- 
ated at atmospheric pressure over 88 mg of 10% palladium on charcoal for 3 hours. The suspension was filtered 
through a pad of filter aid and the filtrate was evaporated to giwe 680 mg (100%) of 4-[2-(dlme0iylamino)ethoxy] 
aniline as an orange coloured liquid. 

Example 16 

[0086] 

a) A mixture of 200 mg (0.52 mmol) of 3-(2.6-dichlorophenyl)-3,4-dihydro-7-methanesuIphonyl-1-melhylpyrimido 
[4,5<l]pyrimidin-2(1H)-one and 800 mg (4.47 mmol) of ethyl 4-aminophenylacetate was heated at 185*C for 45 
minutes. The residue was partitioned t)etween 10 ml of ethyl acetate and 10 ml of 2M hydrochloric add and the 
insoluble cream coloured solid was collected by filtration and washed with 20 ml of water and 20 ml of ethyl acetate 
and then dried under a high vacuum. 95 mg (38%) of ethyl 2-(4-{[3-(2.6-dichlprophenyl)-1,2.3,4-tetrahydro-1-me- 
thyl-2-oxopyrimido[4.5-d]pyrimidin-7-yl]amino]phenyf]acetate of melting point 211-212*0 were isolated. 

b) A 1 .OM solution of lithium aluminium hydride \n anhydrous tetrahydrofuran (91 ^1; 91 ^mol) was added dropwise 
to a stinted solution of 40 mg (82 jxmol) of ethyl 2^4-((3-(2.6-dichlorophenyt)-1 .2,3,4-tetrahydrQ<1 -methyl-2-oxopy- 
rimido[4.5-d]-pynmidin-7-yl]amino]phenyl]acetate in 4 ml of anhydrous tetrahyirofuran at 0»C and the mixture was 
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stirred for a further 90 minutes. The reaction was quenched withIO ml of 2M sodium hydroxide and the mixture 
was extracted twice with 10 ml of ethyl acetate each time. The combined organic extracts were dried over mag- 
nesium sulphate, filtered and evaporated. The residue was purified by flash column chromatography on silica gel 
using ethyl acetate/hexane (2:1 ) for the elution. Producl-cbntaining fractions were evaporated to give 25mg (68%) 
of 3-(2.6Klichlorophenyl>-3.4Kllhydro-744-(2-hydroxyethyl)anilino]MHiiethylpyrimidoI4.5Hfl 
as a white solid of melting point 148-1 51**C. 

10087] The ethyl 4-aminophenylacetate used as the starting material was prepared as follows: 
[0088] A solution of 1 g(4.78 mmol) of ethyl-4-nltrophenylacetate in 1 0 ml of dry methanol was treated with 1 00 mg 
of 10% palladium-on-cartK)n and then hydrogenated at room temperature and at atmospheric pressure for 4 hours. 
The catalyst was removed by filtration and the filtrate was evaporated to give 830 mg (97%) of ethyl 4-aminophenyla- 
cetate as a nrabile yellow oil. 

Example 17 

(0089] A mixture of 100 mg (0.26 mmol) of 3-{2.6Hdichlorophenyl)-3.4<lihydro-7-methanesulphonyl-1-methyIpyrim- 
ido(4,5-d]pyrimidin-2(1H)-one and 400 \ii (3.4 mmol) of phenethylamlne was heated at 180*C for 4 hours and then 
cooled to room temperature. The mixture was dissolved In 1 0 ml of ethyl acetate and washed in sequence with 1 0 ml 
of 2M hydrochloric add and 10 ml of saturated aqueous sodium bicarbonate solution. The eUiyl acetate phase was 
separated, dried over magnesium sulphate, filtered and evaporated. The crude product was purified by flash column 
chromatography on silica gel using 5% methanol/dichloromethane for the elution. Product-containing fractions were 
combined and evaporated to give 35 mg of 3-(2,6-dlchlorbphenyl)-3,4-dihydro-1-methyl-7-(2-phenylethyIamino)pyrim- 
ido[4,5-d]pyrimidln-2(1 H)-one as a pale yellow solid of melting point 148-151**C. 

Example 18 

[0090] A mixture of 2.2 g (5.7 mmol) of 3-(2,6-dichlofophenyi)-3.4-dihydro-7rrnethanesulphonyl-1-methylpyrimido 
{4,5-d]pyrimidin-2(1H)-one and 4.8 g (28.5 mmol) of 2,4-dimettioxybenzylamine was heated at 55**C for 2 hours and 
then left to cool. The mixture was dissolved in 100 ml of dichloromethane and washed in sequence with 30 ml of 2M 
hydrochloric acid. 30 ml of saturated aqueous sodium bicarbonate solution and 30 ml of brine. The organic phase was 
separated, dried over magnesium sulphate, filtered and evaporated. The residue was triturated with ethyl acetate/ 
hexane (1:1) and 3-(2,6KJichlorophenyl)-3.4-dihydro-7-(2.4-dimettioxybenzylamino)-1-metiiylpyrimldo[4,5KJ^ 
din-2(1 H)-one was collected by filtration as a white solid which was dried at 40*»C under a high vacuum. The yield was 
2.35 g (87%) after drying and the melting poiiit was 1 52-1 54''C. 

Example 19 

C0091] A solution of 200 mg (0.42 mmol) of 3-(2.6-dichlorophehyl)-3,4-dihydro-7-(2,4-dlmethoxybenzylamino)- 
1-methylpyrimido[4,5-d]pyrimidin-2(1H)-one in 2 ml of dichloromethane was treated with 2 ml of trifluoroacetic acid 
and ttie mixture was stirred at room temperature under a nitrogen atmosphere for 5 hours. The solvent was evaporated, 
the residue was triturated with saturated aqueous sodium bicarbonate solution and ttie product was collected by filti-a- 
tion and sucked dry. The dried product was purified further by suspension in dichloromettiane and filtration through a 
polyteti-afluoroetfiylene membrane. The filtrate was evaporated and ttie residue was dried to give 115 mg (84%) of 
7-amino-3-(2.6-dichlorophenyl)-3.4-dihydro-1-metfiylpyrimidol4,5-d]pyrimidin-2(1H)-one as a white solid of melting 
point 176-184«C. 

Example 20 

[0092] A solution of 100 mg (0.22 mmol) of 3-(2,6-dichlorophenyl)-7-mettianesulphonyl-1-phenyl-3,4-dihydro-1H- 
pyrimidoI4.5-d]pyrimidin-2-one and 300 yd (2.4 mmol) of cydohexylamlne in 2 ml of dichloromettiane was stirred at 
room temperature overnight. The mixture was diluted witti 10 ml of dichloromethane, washed with 10 ml of 2M hydro- 
chloric add and with 1 0 ml of saturated aqueous sodium bicarit>onate solution, dried over magnesium sulphate, filtered 
and evaporated. 99 mg (96%) of 3-(2,6-dichlorophenyl)-7-cydohexylamino-3,4-dhydro-1-phenylpyrimido{4.5HJ^^^ 
midin-2{1 H)-one were Isolated as a white foam of melting point 258-259^C. 

Example 21 

[0093] A solution of 100 mg (0.22 mmol) of 3-(2,6HdlchIorophenyl)-7-metfianesulphonyl-1-phenyl-3.4KJihyd^ 
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pyrimido(4,5-d]pyrimidin-2-one and 2 ml of methylamine in tetrahydrofuran was stirred at room temperatuiB for 48 
hours. The mixture was diluted with 10 ml of ethyl acetate, washed with 10 ml of 2M hydrochloric acid and with 10 ml 
of saturated aqueous sodium blcart)onate solution, dried over nDagnesium sulphate, filtered and evaporated. 30 mg 
(34*54) of 3-(2.6-dichlorophenyl)-3,4-dihydro-7-methylamino-1 -phenylpyrimido[4.5-d]pyrimidin-2(1 H)-one were isolated 
as a white solid of melting point 211-213*'C. 

Example 22 

[0094] A solution of 100 mg (0.22 mmol) of 3-(2.6-dichlorophenyl)-7-methanesulphonyl-1-phenyl-3,4-dihydro-1H- 
pyrimido[4,5-d]pyrimidin-2-one and 200 mg (2.12 nimol) of 4-aminopyridine in 2 ml of dichloromethane was stirred at 
room temperature ovemight. The mixture was evaporated and the residue was purified by flash column chromatography 
on silica gel using 10% methanot/dichloromelhane for the elution. Product containing fractions were combined and 
evaporated to give 16 mg (15%) of 3-(2,6-dichlorophenyl)-3,4-dihydro-1-phenyl-7-{(4-pyridyl)aminp]pyrimido[4.5-d]py' 
rimidln-2(1 H)-on6 as an off-white solid which decomposed at 289°C. 

Example 23 

[0095] A solution of 100 mg (0.22 nimol) of 3-(2.6-dichlorophenyl)-7-methanesulphonyi'1-phenyl-3,4-dihydro-1H- 
pyrimido(4.5-d]pyrimidin-2-one and 285 p) (2.2 mmol) of cydohexylmethylamine in 2 ml of dichloromethane was stirred 
at room temperature ovemight. The mixture was diluted with 10 ml of dichloromethane, washed with 10 ml of 2M 
hydrochloric acid and with 10 ml of saturated aqueous sodium bicarbonate solution, dried over niagnesium sulphate, 
filtered and evaporated. lOOmg (94%) of 3-(2,6-dichlorophenyl)-7-(cydohexyImethylamino)-3,4-dihydro-1-phenyfpy- 
rimido[4,&<l]pyrimidin-2(1H)-one were Isolated as a white foam of melting point 229-233*'C. 

Example 24 

[0096] A mixture of 1 00 mg (0.22 mmol) of 3-(2.6-dichlprophenyl>-7-methanesulphonyl-1 -phenyl-3,4-dihydro-1 H-py- 
rimido(4.5-d]pyrimidin-2-one and 320 mg (2.2 mmol) of 1-aminonaphthatene was heated at 130^0 for 4 hours. The 
mixture was left to cool and was then partitioned between 10 ml of ethyl acetate and 2M hydrochloric add. The insoluble 
1-amihonaphthaIene hydrochloride was removed by filtration. The ethyl acetate phase was separated, washed with 
10 ml of saturated aqueous sodium bicarbonate solution, dried over magnesium sulphate, filtered and evaporated. 
The residue was purified by flash column chromatography on silica gel using ethyl acetate/hexane (1:1 ) for the elution. 
Product-containing fractions were evaporated to give 46 mg (40%) of 3-(2.6-dichlorophenyl)-3,4-dihydro-7-^(1-naphthyl- 
' amIno)-1-phenytpyrimido[4.5-d]pyrimidirv-2(1H)^ne as a pale pink solid of melting point 213-214*C. 

Example 25 ^ 

[0097] A mixture of 100 mg (0.26 mmol) of 3-(2.6-dichlorophenyl)-3,4-dihydro-7-methanesulphonyl-1-methylpyrim- 
ldo[4.5-d]pyrimidin-2( 1 H)-one and 136 mg (1 mmol) of p-xyienediamine was heated at 70*C for 20 minutes. The product 
was purified by flash column chromatography on silica gel using dtchloromethane/methanol/water/acetic acid (90:18: 
3:2) for the elution. Product-containing fractions were combined and evaporated. The residue was dissolved in 20 ml 
of dichloromethane, washed with 20 ml of saturated aqueous sodium bicarbonate solution, dried over magnesium 
sulphate, filtered and evaporated to give 35 mg (30%) of 7-(4-(aminomethyl)benzylamino]-3-(2,6-dtchlorophenyl)- 
3.4-dihydro-1-methylpyrimido{4.5-d]pyrimidin-2(1H)-one as a wNte solid of melting point 151-152*C. 

Example 26 

[0098] A mixture of 100 mg (0.26 mmol) of 3-(2.6-dichlorophenyl)-3,4-dihydro-7Hfnethanesulphonyt-1-methylpyrim- 
ido(4,5-d]pyrimidin-2(1H)-one and 140 mg (1 mmol) of 2-(4-aminophenyl)ethylamine was heated at 70*C for ?0 min- 
utes. The product was purified by flash column chromatography using 5% methanol in dichloromethane for the elution. 
Product-containing fractions were combined and evaporated. The residue was recrystaltized from ethyl acetate and 3 
mg (3%) of 7-[2-(4^minophenyt)ethylamino]^2.€klichiorophenyl)-3.4-dihydro-1-methylpyrim^ 
(1 H)-one were Isolated as a yellow solid of melting point 1 74-1 75°C. 

Example 27 

[0099] A mbcture of 1 00 mg (0.26 mmol) of 3-(2,6-dichlorophenyl)-3,4-<Jihydro-7-methanesulphonyl-1 -methylpyrim- 
ido(4.5-d]pyrim!din-2(1H>one and 238 mg (1.07 immol) of 4-(2-diethy!amlnoethpxy)benzyiamine was heated at 170**C 
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for 30 minutes. The product was purified by flash column chromatography using dlchloromethane/ methanol/water/ 
acetic add (120:14:3:2) for the elution. Product-containing fractions were combined and evaporated to give 40 mg 
(29%) of 3-(2,6<lichlorophenyl)-744-(2-(djethylamino)ethoxylbenzylamino]-3,4-dihydro-1-me^ 
midin-2(1 H)^ne as a white solid of melting point 1 37-138»C. 

[0100] The 4-(2-diethytaminoethoxy)benzytamine used as the starting material was prepared as follows: 

a) A solution of 8.04 g (67 mmol) of 4-cyanophenol in 100 ml of xylene was treated with a solution of 2.99 g (74 
mmol) of sodium hydroxide in 20ml of water and the mixture was stirred for 30 minutes. To this mixture were added 
13.88 g (100 mmol) of potassium carbonate and 12.83 g (75 mmol) of 2-diethylaminoethyl chloride hydrochloride. 
The resulting mixture was then heated at reflux for 3 hours, subsequently left to cool, washed twice with 50 ml of 
water each time, dried over magnesium sulphate, filtered and evaporated to give 10.93g (74%) of 4-(2-diethylami- 
noethoxy)benzohitrile as a cotouriess mobile liquid. 

b) A 1M solution of lithium aluminium hydride (5ml; 5mmol) was added dropwise to a stirred solution of 1 .01 g (5 
mmol) of 4-(2-dielhylaminoethoxy)benzonitrile in 5 ml of dry tetrahydrofuran at 0°C, The mixture was warmed to 
room temperature and stinred overnight The reaction was quenched by the cautious addition of a saturated solution 
of 5 ml of Rochelle*s salt and then evaporated. The residue was partitioned between 25 ml of diethyl ether and 25 
ml of water and the organic phase was separated, dried over magnesium sulphate and evaporated. The crude 
product was purified by flash column chromatography on silica gel using dichloromethane/methanol/water/acetic 
add (60:1 8:2:3) for the elution. Product-containing fradions were combined and evaporated to give 785mg (71%) 
of 4-(2-diethylaminoethoxy)benzylamine as a colouriess oil. [Mass spectrum (ESI) MH* = 223]. 

Example 28 

[0101] Amixlureof65mg(0.19mmol)of3-(2,6KJimethylphenyl)-7-melhanesulphonyl-3,4-dihydro-1-methyfpyrimido 
{4.5-d]pyrimidin-2(1 H>-one and 180 mg.(0.87 mmol) of 4-(2-(diethylamino)ethoxy)aniline was heated at 180^0 for 30 
minutes and then cooled. The residue was subjected to column chromatography on silica gel using dlchloromethane/ 
methanol/acetic add/water (240:24:3:2) for the elution. Product-containing fractions were combined and evaporated 
and the residue was evaporated with toluene. The residue was dissolved in 20 ml of dichloromethane. washed three 
times with 20 ml of saturated aqueous sodium bicarbonate solution each time, dried over magnesium sulphate, filtered 
and evaporated to give 1 5mg of a pink oil which was purified by HPLC. The mobile phase was water/0.1 % trifluoroacetic 
add (A) and acetonltrile/0.07% trifluoroacetic add (6); the gradient was 5%-95% B over 20 minutes; and the product 
was detected using an ultraviolet detector at a wavelength of 215 nm. Product-containing fractions were lyophllized 
and the lyophilrsate was dissolved in 20 ml of dichloromethane. washed three times with 20 ml of saturated aqueous 
sodium bicartjonate solution each time, dried over magnesium sulphate, filtered and evaporated to give 10 mg (11%) 
of 7-[4-[2-(diethylamino)ethoxy]anilino]-3,4-dihydro-1-methyl-3-(2.6-dimethylphenyl)pyrimido[4,5-d]pyrimidi 
one as a white solid of melting point 58*'C. 

[0102] The 3-(2.6-dimethylphenyl)-7-methanesulphonyl-3.4-dihydro-1-methylpyrimldo-I4,5-d]pyrimldin-2(1H>^^ 
used as the starting material was prepared as follows: 

a) To a mixture of 200 mg (1.1 mmol) of 4-methylamino-2-methylthiopyrimidine-5-cart)oxaldehyde and 0.15 ml (1.2 
mmol) of 2.6-dimethylaniline in 5 ml of dichloromethane were added 350 mg (1 .6 mmol) of sodium triacetoxyboro- 
hydride and then 0.1 ml (1 .7 mmol) of acetic add. After 5 hours a further 0,15 ml of 2.6-dimethylaniline was added 
and the mixture was stinred at room temperature for 18 hours. 20 ml of saturated aqueous sodium bicarbonate 
solution and 25 ml of dichloromethane were added. The phases were separated and the aqueous phase, was 
washed twice with 25 ml of dichloromethane. The combined organic solutions were dried over magnesium sulphate, 
filtered and evaporated. The residue was $ul)jected to column chromatography on silica gel using diethyl ether/ 
hexane (1 :2) for the eluOon. Product-containing fractions were combined and evaporated to give 40 mg (1 3%) of 
5-(2.l>-dimethylphenyl)aminomethyl-4-methylamino-2-methyllhiopyrimidine as a white solid [mass spectrum (ESI) 
MH* = 289] and 200 mg (65%) of 5-(2.6-dimethylphenyl)?minomethyl-4-methylamino-2-methylthiopyrimidine as a 
white sofid. (Mass spectrum (ESI) MH* = 287]. 

b) A mixture of 195 mg (0.68 mmol) 5-(2.6-dimethylphenyl)aminomethyl-4-methylamino-2-methylthiopyrimidine 
and 0.19 ml (1.4 mmol) of triethylamine in 10 ml of dioxan was added dropwise to an ice-cooled solution of 0,085 
ml (0.7 mmol) of trichloromethyl chloroformate In 10 ml of dioxan. The mixture was then left to warm to room 
temperature. After a further 10 minutes the mixture was evaporated. To the residue were added 40 ml of dichlo- 
romethane and 40 ml of saturated aqueous sodium ft>icart>onate. The phases were separated and the dichlorometh- 
ane phase was dried over magnesium su^hate^ filtered and evaporated. The residue was dissolved in 15 ml of 
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pyridine and heated at reflux for 1 hour. The mixture was cooled and evaporated. The residue was partitioned 
between 20 ml of dichloromethane and 20 ml of 2M hydrochloric add. The organic phase was washed with 20 ml 
of water, dried over magnesium sulphate and evaporated to give 100 mg (47%) of 3-(2,6-dimethylphenyl)-7-meth- 
ylthio-3,4-dihydro-1-methytpyrimido-(4,5-d]pyrimldin-2(1H)-one as an off-white solid. [Mass spectrum (ESI) MH* 
= 315]. 

c) A solution of. 100 mg (0.32 mmol) of 3-(2.6-dimethylphenyl)-7-methylthio-3.4-dihydro-1-methylpyrimido[4,5-d] 
pyrimidin-2(1 H)-one in 1 0 ml of dichloromethane was treated with 220 mg (0.64 mmol) of 3-chloropert»enzotc add 
(50% w/w in water). After 18 hours 30 ml of saturated aqueous sodium bicartx)nate solution and 20 ml of dichlo- 
romethane were added and the phases were separated. The organic phase was dried over magnesium sulphate, 
filtered and evaporated to give 65 mg (59%) of 3-(2.6-dimethylphenyl)-7-methanesulphonyl-3.4-dihydro-1-melh- 
ytpyrimido [4,5-d]pyrimidin-2(1 H)-one as a white solid. [Mass spectrum (ESI) MH^ - 347]. 

Example 29 

[01031 A mixture of 250 mg (0.67 mmol) of 3-(2,6-dichIorophenyl)-7-methanesulphonyl-3,4-dihydropyrimido[4,5-dJ 
pyrimidtn-2(1H)'One and 600 mg (2.9 mmol) of 4-{2-(diethylamino)ethoxy]aniline was heated at 180*C for 35 minutes 
and then cooled. The residue was subjected to column chromatography on silica gel using dichloromethane/ methanol/ 
acetic acid/water 240:24:3:2 for the elutlon. Product-containing fractions were combined and evaporated and the res- 
idue was evaporated with toluene. The residue was dissolved in 30 ml of dichloromethane, washed twice with 20 ml 
of saturated aqueous sodium bicarbonate solution each time, dried over magnesium sulphate, filtered and evaporated. 
The residue was triturated In hexane, filtered off and dried to give 70mg (21 %) of 3-(2,6-dichlorophenyl)-7-[4-[2-(diethyt- 
amino)ethoxy]anilino]-3.4-dihydropyrim1do-I4,5-d]pyrimidin-2(1 H)-one as an off-white solid of melting point 248°C. 

Example 30 

(01 04] A mixture of 70 mg (0.1 6 mmol) of 3-(2,6-d1chlorophenyl)-1 HSopropyl-7-methanesulphonyl-3.4-dihydropyrim- 
ido[4.5Kl]pyrimidin-2(1 H)-one and 1 66 mg (0.8 mmol) of 4-(2-(diethylamino)ethoxy]aniline was heated at 1 80*C for 35 
minutes and then cooled. The residue was subjected to column chromatography on silica gel using dichloromethane/ 
methanol/acetic add/water (240:24:3:2) for the elution. Product-containing fractions were combined and evaporated 
and the residue was evaporated with toluene. The residue was then dissolved in 30 ml of dichloromethane. washed 
twice with 20 ml of saturated aqueous sodium bicarbonate solution each time, dried over magnesium sulphate, filtered 
and evaporated to give 5 mg (22%) of 3-(2.6-dlchlorophenyl)-7-[4^[2-(diethylamtno)ethoxy]anilino^3.4-d^hydro-1-i^ 
propylpyrimido(4,5KJJpyrimidin-2(1 H)-one as a white solid of melting point 12yc. 

[0105] The 3-(2.6-dichlorophenyl)-1-isopropyl-7-methanesulphonyl-3,4-Klihydropyrimldo[4.5-d]pyrimidin-2(1H)-^^ 
used as the starting material was prepared as follows: 

a) A solution, cooled in ice. of 100 mg (0.27 mmol) of 3-(2,6-<lichlorophenyl)-7-methylthio-3.4-dihydropyrimido 
[4,5-d]pyrimidin-2(1H)-one in 6 ml of dimethylfomiamide was treated with 13 mg (0.33 mmol) of sodium hydride 
(60% w/w). After 30 minutes the mixture was treated with 0.03 ml (0.3 mmol) of 2-bromopropane and then heated 
to 90°C for 2 hours, cooled and left to stand for 3 days. The mixture was evaporated and the residue was treated 
with 30 nit of dichforomethane and 30 ml of water. The phases were separated and the organic phase was washed 
with 30 ml of water, dried over magnesium sulphate, filtered and evaporated to give 60 mg (54%) of 3-(2.6-dichlo^ 
rophenyl)-1-isopropyl-7-methylthio-3.4-dihydropyrimido(4.5-d]pyrimidirH2(1H)-one as a yellow solid. [Mass spec- 
trum (ESI) MH* = 383]. 

b) A solub'on of 60 mg (0.16 mmol) of 3-(2.6-dichlor6phenyt)-1-lsopropyl-7-methylthio-3,4-dihydropyrimido[4,5-d] 
pyrimidin-2(1 H)-one in 1 0 ml of dichloromethane was treated with 1 08 mg (0.32 irimol) of 3-chloroperbenzoic add 
(50% w/w in water) and stirred for 18 hours. 0.2 ml of dimethyl sulphoxide was added. After a further 15 minutes 
15 ml of saturated aqueous sodium bicarbonate solution were added and the phases were separated. The organic 
phase was washed with 30 nril of saturated aqueous sodium bicarbonate solution, dried over magnesium sulphate 
and evaporated to give 65 mg (100%) of 3-(2,6-dlchiorophenyl)-lHsopropyl-7-methanesulphonyl-3,4-<lihydropy- 
rimido[4,5-d]pyrimidin-2(1H)-one as a white solid. [Mass spectrum (ESI) MH* = 415]. 

Example 31 

[0106] A mixture of 200 mg (0.6 mtno\) of 3-(2-methylphenylK'-n^thanesulphonyl-3.4-dihydro-1-nriethylpyrimido 
(4,5-d]pyrinnildin-2(1H)-one and 300 mg (1.4 mmol) of 4-[2-<diethylamino)ethoxy]aniline was heated at 180^0 for 35 
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minutes and then cooled. The residue was subjected to column chromatography on silica gel using dichloromethane/ 
methanol/acetic add/water (240:24:3:2) for the elution. Product-containing fractions were combined and evaporated 
and the residue was evaporated with toluene. The residue was dissolved in 30. ml of dichloromethane. washed twice 
with 20 ml of saturated aqueous sodium bicarbonate solution each time, dried over magnesium sulphate, filtered and 
evaporated to give 30 mg (11%) of 7-[4-[2-(diethylamino)ethoxy]anilinoh3,4-dihydro-1-methyl-3-(2-methylphenyl)py- 
rimido[4.5-d]pyrimidin-2(1H)-one as a pink solid of melting point 132*»C. 

[01071 The 3-(2-methylphenyl)-7-methanesulphonyl-3,4KJihydro-1-methylpyrimldoI4,5Kllpyfimidi used 
as the starting material was prepared as follows: 

a) A mixture of 300 mg (1 .6 mmol) of 4-methylamino-2-methylthlopyrimidine-5-cart>oxaIdehyde. 0.20 ml (1 .8 mmol) 
of o-toluidine and 59 mg (0.3 mmol) of 4-toluenesulphonic add in 50 ml of toluene was heated at reflux with 
azeotropic removal of water for 18 hours. The mixture was cooled and evaporated. The residue was dissolved in 
40 ml of ethanol and heated to 70**C. 300 mg (8 mmol) of sodium borohydride were added cautiously and the 
mixture was heated at 70'C for 2 hours. A further 300 mg (0.8 mmol) of sodium twrohydride were added cautiously 
and the healing was continued for a further hour. The mixture was cooled and then evaporated. The residue was 
partitioned between 50 ml of 2M aqueous sodium hydroxide solution and 50 ml of ethyl acetate. The organic phase 
was dried over magnesium sulphate, filtered and evaporated. The residue was subjected to column chromatog- 
raphy on silica gel using diethyl ether/hexane (1:1) for the elution. Product-containing fractions were combined 
and evaporated to give 190 mg (43%) of 5-(2-methylphenyl)aminomethyl-4-methylamino-2-methylthiopyrimidine 
as a white solid. (Mass spectrum (ESI) MH* = 275J. 

b) A stirred solution, cooled in ice, of 6.7 ml (1.3 mmol) of phosgene (20% in toluene) in 5 ml of tetrahydrofuran 
was treated dropwise with a solution containing 189 mg (0.69 mmol) of 5-(2-methylphenyl)aminomethyM-meth- 
ylamino-2-methylthiopyrimidine and 0,2 ml (1.4 mmol) of triethylamine in 5 ml of tetrahydrofuran. The mixture was 
stin-ed for 1 hour. To the mixture were added 20 ml of tetrahydrofuran and 20 ml of saturated aqueous ammonium 
chloride solution. The phases were separated and the organic phase was dried over magnesium sulphate, filtered 
and evaporated to give 210 mg (100%) of 3-(2.methylphenyl)-7-methylthio-3,4-dihydro-1-methylpyrimido(4.5-d] 
pyrimidin-2(1 H)-one as a cream-coloured solid. (Mass spectmm (ESI) MH* = 301 ]. 

c) A solution of 210 mg (0.7 mmol) of 3-(2-methyiphenyl)-7-methytthio-3.4-dihydro-1-methylpyrimido[4.5-d]pyrimi- 
din-2(1H)-one in 10 ml of dichloromethane was treated with 482 mg (1.4 mmoi) of 3^:hloroperbenzoic acid (50% 
w/w in water). After 18 hours 40 ml of saturated aqueous sodium bicarbonate and 40 ml of dichloromethane were 
added and the phases were separated. The organic phase was dried over magnesium sulphate, filtered and evap- 
orated to give 200 mg (86%) of 3-(2-methylphenyl)-7HTiethanesulphonyl-3.4-dihydro-1-methylpyrimido[4.5-d]pyri- 
midin-2(1H)-one as a white solid. (Mass spectrum (ESI) MH* = 333]. 

Example 32 

101081 A mixture of 40 mg (0.096 mmol) of 3-(2.6-dichlorophenyl)-7-melhanesulphonyl-3.4-dihydro-1 -phenylpyrim- 
idoI4.5-d]pyrimidin-2(1 H)-one and 1 ml (1 1 mmol) of aniline was heated at 1 80^C for 45 minutes, cooled and partitioned 
between 30 ml of ethyl acetate and 30 ml of 2M hydrochloric acid. The separated organic phase was dried over mag- 
nesium sulphate, filtered and evaporated. The residue was subjected to column chromatography on silica gel using 
ethyl acelate/hexane (1:2) for the elution. Product-containing fractions were wmbined and evaporated to give a tan 
solid which was purified further by HPLC. The mobile phase was water/0,1% trifluoroacetic acid (A) and acetonitrile / 
0.07% trifluoroacetic add (B); the gradient was 5%-95% B over 20 minutes; and the product was detected with an 
ultraviolet detector at a wavelength of 215 nm.. The product-containing fraction was lyophilized to give 5 mg (4%) of 
7-anilino-3-(2.6-dichlorophenyl)-3,4-dihydro-1-phenylpyrimido[4.5-d]pyrimidin-2(^ as a while solid of melting 
point 138«C. 

Example 33 

(01091 A mixture of 56 mg (0.13 mmol) of 3-(2,6-dichlorophenyl)-7-melhanesulphonyl-3,4-dihydro-1-phenylpyrimido 
(4,5-d]pyrimidin-2(1H)-one jand 1 ml of 4-methoxybenzylanru*ne was heated at lOO'^C for 30 minutes, then cooled and 
partitioned between 30 ml of dichloromethane and 30 ml of 2M hydrochloric add. The organic phase was dried over 
magnesium sulphate, filtered and evaporated to give 68 mg (100%) of 3-(2.6-dichlorophenyl)-3,4-dihydro-7-(4-meth- 
oxyben2yl)amino-1 -phenylpyrimido(4.5-dl-pyrimidin-2(1 H)-one as a yellow solid of melting point 56°C.. 
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Example 34 

lOIIOJ A solution of 40 mg (0.96 mmol) of 3:(2.6-dichlorophenyl)-7-^4-methoxyben2q^)-amino-3,4^^ 
nylpyrimido{4,5-d]pyrimidin-2(1 H)-one in 5 ml of trifluoroacetic add was heated at reflux for 5 hours. The mixture was 
evaporated and the residue was partitioned between 30 ml of ethyl acetate and 30 ml of 2M aqueous sodium hydroxide. 
The organic phase was dried over magnesium sulphate, filtered and evaporated and the residue was subjected to 
column chromatography on silica gel using dichloromethane/methahol (20:1) for the elution, Product-<x>ntaintng frac- 
tions were cortibined and evaporated to give 10 mg (27%) of 7-amino-3-{2.6-dichIorophenyl>-3.4-dihydro-1-phenylpy- 
rimido{4,5-dIpyrimldin-2(1 H)-one as a white soHd of melting point >300*C^ 

Example 35 

(0111 J A mixture of 200 mg (0.56 mmol) of 3-(2.6-difluorophenyl)-7-methanesulphonyl-3.4-dihydro-1-methylpyrimido 
(4,5-d]pyrimidin-2(1H)-one and 400 mg (1.9 mmol) of 4-l2-(diethylamino)ethoxy]aniline was heated at 180**C for 30 
minutes and then cooled. The residue was subjected to column chromatography on silica gel using dichloromethane/ 
methanol/acetic add/water (240-.24:3:2) for the elution. Product-containing fractions were combined and evaporated 
and the residue was evaporated with toluene. The residue was then dissolved in 40 mi of dichtoiomethane. washed 
with 40 ml of saturated aqueous sodium bicarbonate solution, dried over magnesium sulphate, filtered and evaporated 
to. give 30 mg (11%) of 7-(4-{2-(diethylamino)ethoxy]anilino]-3-(2.6-difluorophenyt)-3.4Klihydro-1-me 
[4.5-d]pyrimidin-2(1H)-one as an orange coloured solid. (Mass spectrum (ESI) MhT = 483]. 
[0112] The 3-(2.6KJifluorophenyl)-7HTiethanesulphonyl-3.4-dihydro-1-methylpyrimidoI4,5-dJpyrim 
used as the starting material was prepared as follows: 

a) A mixture of 300 mg (1 .6 mmol) of 4-methylamino-2-methyllhiopyrimidine-5-carboxaldehyde. 232 mg (1.8 mmol) 
of 2.6-difluorpaniIine and 59 mg (0,3 mmol) of 4-loluenesulphontc add monohydrate in 30 ml of toluene was heated 
at reflux with azeotropic removal of water for 18 hours. The mixture was cooled and evaporated. The residue was 
dissolved in 20 ml of tetrahydrofuran and added dropwise to a solution of 1 .6 ml (1 .6 mmol) of lithium aluminium 
hydride (1M in tetrahydrofuran) in a further 20ml of tetrahydrofuran. After 30 minutes the mixture was cooled in 
ice and 0.5 ml of water, 0.75 ml of 2M sodium hydroxide solution and finally 1 ml of water were cautiously added 
dropwise. the resulting suspension was filtered through a filter aid and the filtrate was evaporated. The residue 
was subjected to column chromatography on silica gel using diethyl ether/hexane (1:1) for the elution to yield 210 
mg (44%) of 5-(2,6'difluorophenyl)amlnomethyl-4-methylamino-2-methylthiopyrimidine as a while solid. (Mass 
spectrum (ESI) MH* = 297]. 

b) A stirred solution, cooled In ice, of 0.7 ml (1.3 mmol) of phosgene (20% in toluene) in 5 ml of tetrahydrofuran 
was treated dropwise with a solution of 210 mg (0.71 mmol) of 5-(2.6-<Jifluorophenyl)aminomethyl-4-methylamino- 
2-methylthiopyrimidine and 0.2 ml (1 .4 mmol) of triethylamine in 5 ml of tetrahydrofuran. The mixture was stirred 
for 1 hour. To the mixture were added 20 ml of tetrahydrofuran and 20 ml of saturated aqueous ammonium chloride 
solution and the phases were separated. The organic phase was dried oyer magnesium sulphate, filtered and 
evaporated to give 200 mg (87%) of 3-(2.6-difluorophenyl)-7-methyllhio-3,4-dihydro-1-methylpyrimido[4,5^pyri-. 
midin-2(1 H)-one as a white solid. [Mass spectnjm (ESI) MH* = 323]. 

c) A solution of 200 mg (0.62 mmol) of 3-(2,6Kiinuorophenyl)-7-methylthio-3,4-dihydro-lH7iethylpyrimido[4.5-d] 
pyrimldin-2(1 H)-bne in 1 0 ml of dichloromethane was treated with 430 mg (1 .24 mmol) of 3-chloropert>en2oic add 
(50% w/w water). After 18 hours 40 ml of saturated aqueous sodiurti bicarbonate solutiori and 40 ml of dichlo- 
romethane were added and the phases were separated. The organic phase was dried over magnesium sulphate, 
filtered and evaporated to give 200 mg (91%) of 3-(2,6-difluorophenyi)-7-methanesulphonyl-3,4-dihydro-1-meth- 
ylpyrimidoI4,5-dlpyrimidiri-2(1H)-one as a white sofid. (Mass spectrum (ESI) MH+ = 355]. 

Example 36 

10113] A mixture of 200 mg (0.52 mmol) of 3T(2.4-did)k>rophenyl)-7-methanesulphonyl-3.4-dihydro-1-methyl^^ 
. idol4.5-dlpyri^midin-2(1 H)-one and 300 mg (1 .4 mmol) of 4-(2-(diethylamino)ethoxy]aniline was heated at 1 80*'C for 30 
minutes and then cooled. The residue was subjected to column chromatography on silica gel using dichloromethane/ 
methanol/acetic add/water (240:24:3:2) for the elution. Product-containing fractions were combined and evaporated 
and the residue was evaporated with toluene. The residue was then dissolved in 40 ml of dichloromethane, washed 
with 40 ml of saturated aqueous sodium bicarboriate solution, dried over magnesium sulphate, filtered and evaporated 
to give 20 mg (8%) of 3-(2.4-dichlorophenyl).7-[442-(diethylamino)ethoxy]anaino]-3.i^lihydro-1-methyt^ 



26 



EP 1123 295 B1 



pyrimidin-2(1 H)-one as an orange coloured solid of melting point 172**C. 

{0114] The 3-(2.4-dichlorophenyl)-7-methanesulphonyl-3,4-dihydro-1 -methylpyrimido-(4,5-d]pyrimidin-2(1 HH>ne . 
used as the starting material was prepared in a manner analogous to that described In Example 35 for 3-(2.6-difluor- 
ophenylK-methanesulphonyl-3,4-dihydro-l-methylpyrimldoI4,5-d]pyrimidln-2(1H>o using 2,4-dichloroaniline In 
place of 2,6-difluoroaniIlne. 

Example 37 ... 

[01 15] A mixture of 200 nr»g (0.52 mmol) of 3-(2.6-dichlorophenyl)-7Hiiethanesu!phonyl-3,4-dihydro-1 -(3-(2-phthalim- 
ldoethyl)phenyl]pyrimido[4,5-d]pyrimidin-2(1H>one and 3 ml of aniline was heated at 180°C for 40 minutes and then 
cooled. The mixture was partitioned between 40 ml of dichloromethane and 40 ml of 2M hydrochloric acid. The organic 
phase was dried over magnesium sulphate, filtered and evaporated! The residue was subjected to column chroma- 
tography on silica gel using diethyl ether/hexane (1 :1 ) for the elution. The product-containing fractions were combined 
and evaporated to give 30 mg (29%) of 7-anilino 3-(2,6-dichlorophenyl)-3.4-dihydro-1-(3-{2-phthaIimidoethyl)phenyl] 
pyrimidoI4,5-d]pyrimidin-2(1H)-one as a white solid of melting point 142^C. 

[0116] The 3-(2,6-dichlorophenyl)-7-methanesulphonyl-3.4-dihydro-1 -[3-(2-phthalimidoethyi)phenyl]pyrimidoI4,5-d] 
pyrimidin-2(1 H)-one used as the starting material was prepared as follows: 

a) To a solution of 10 g (60 mmol) of 3-nitrophenylacetlc add In 120 ml of ethanol were added 20 ml of a saturated 
solution of hydrogen chloride in ethyl acetate and the mixture was heated at reflux for 4 hours, cooled and left to 
stand at room temperature for 18 hours. The mixture was evaporated and the residue was partitioned between 
120 ml of diethyl ether and 100 ml of saturated aqueous sodium bicarbonate solution. The organic phase wa$ 
dried over magnesium sulphate, filtered and evaporated to give 10,3g (82%) of ethyl 3-nitrophenylacetate as a 
pale yellow ofl. (NMR spectrum (250MHz) 61.25(t) (3H). 63.68(s) (2H). 64.16(q) (2H), 56.5^,7(m) (3H). 67.09(dd) 
(IH)]. 

b) A solution of 10.3 g (49 mmol) of ethyl 3-nitrophenylacetate in 120 ml of ethanol was hydrogenated over 1 g of 
10% palladium on charcoal for 6 hours. The mixture was filtered and the filtrate evaporated to give 9.3g (100%) 
of ethyl 3-aminophenylacetate as a yellow oil, [NMR spectrum (250MHz) 51.19(t) (3H). 53.48(s) (2H). 64.16(q) 
(2H). 67.48(dd) (IH). 67.62(d) (1H). 58.12(m) (2H)]. 

c) A mixture of 5 g (21.5 mmol) of ethyl 4-chloro-2-methylthio-pyrimidine-5-carboxylat6 and 4 g (2Z3 mmol) of 
ethyl 3-aminophenylacetate in 80 ml of 1 .4-dioxan was treated with 6 ml (43 mmol) of triethylamine and then heated 
at 60**C for4 hours. The mixture was cooled and evaporated. The residue was partitioned between 120 ml of ethyl 
acetate and 100 ml of 2M hydrochloric add. The organic phase was dried over magnesium sulphate, filtered and 
evaporated to give 7.4 g (92%) of ethyl 4-l3r(ethoxycarbonylmethyl)-phenyl]amino-2-methylthiopyrimidine-5-car- 
boxylate as a pale orange coloured oil which solidifies slowly to a white solid. (Mass spectaim (ESI) Mht = 376]. 

d) To a solution, cooled in ice. of 1.3 g (34 mmol) of Hthium aluminium hydride in 70 ml of tetrahydrofuran was 
added dropwise a solution of 6.5 g (17 mmol) of ethyl 4-[3-(ethoxycarbonyimethyl)phehyl]amino-2-methylthtopy- 
rimldlne-5-cart)oxylate in 70ml of tetrahydrofufan. The cooling was removed and the mixture was stirred at room 
temperature for 2 hours. The reaction was quenched by the cautious dropwise addition of 1.2 ml of water. 1.2 ml 
of 2M aqueous sodium hydroxide and finally 3.6 ml of water. The resulting suspension was filtered through a filter 
aid and the filtrate was evaporated. The residue was subjected to column diromatography on silica gel using 
dichloromethane/methanol (10:1) for the elution. Product-containing ft-actions were combined and evaporated to 
give 3.1. g (62%) of 5-hydroxymethyl-4-(3-(2-hydroxyethyl)phenyl]amino-2-methylthiopyrimidine as a yellow oil. 
[Mass spectrum (ESI) MH^ - 292]. 

e) To a solution of 3.1 g (10.7 mmol) of 5-hydroxymethyM-(3-(2-hydroxyelhyl)-phenyI]amino-2-methylthiopyrimi- 
dine in 250 ml of dichloromethane were added 9 g (100 mmol) of manganese dioxide and the mixture was stirred . 
for 24 hours. The mixture was filtered through a filter aid and the filtrate was evaporated to give 2.6 g (84%) of 
5-forrhyM-(3-(2-hydroxyethyl)phenylamino-2-methylthk>pyrimidine as a white solid. [Mass spectrum (ESI) MH* = 
290]. 

f) A solution of 4 g (13.8 mmol) of 5-fomiyl-4-[3-(2-hydroxyethyl)phenyl]amino-2-methylthiopyrimidine in 80 ml of 
toluene was treated with 2.4 g (15 mmol) of 2.6-dichloroaniline and 0.25 g (1.3 mmol) of 4-toluenesulphonic add 
monohydrate and the mbcture was heated under reflux with azeotropic removal of water for 18 hours and then 
cooled. The mixture was evaporated and the residue was dissiolved In 40 ml of tetrahydrofiiran and added.dropwise 
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to a solution of 0.6 g (1 6 mmol) of lithium aluminium hydride in 40 ml of tetrahydrofuran. After 1 hour the reaction 
was quenched by the cautious dropwise addition of 0.6 ml of water, 6.6 ml of 2M aqueous sodium hydroxide and 
1.8 ml of water. The resulting suspension was filtered through a filter aid and the filtrate was evaporated, The 
residue was subjected to column chromatography on silica using dichlorometharie/methanbl for the elutlon in a 
gradient from a ratio of 50:1 to a ratio of 10:1 . Product-containing fractions from the first product to be eluted from 
the column were combined and evaporated to give 1 g (17%) of 5-(2.6-dichloroanilino)methyl-4-I3-(2-hydroxyethyl) 
phenyl]amino-2-methylthiopyrimidine as a white solid. Mass spectnim (ESI) MH* = 435. Product-containing frac- 
tions from Uie. second product to be eluted from the column were combined and evaporated to give 1 .8 g (45%) 
of 5-hydroxymethyl-443-(2-hydroxyethyf)phenyl]amino-2-methylthiopyrimidihe as a white solid. (Mass spectmm 
(ESI) MH* = 2921. 

g) A solution of 1 g (2.3 mmol) of 5-(2.6KJichloroan^lino)methyl-4^3-(241ydroxyethyl)phenyllamino-24^ 
rimidine in 60 ml of tetrahydrofuran was treated with 018 ml (6 mmol) of triethylamine and the mixture was added 
dropwise to a solution of 1 ,8 ml of phosgene (20% In toluene) In 40 mi of tetrahydrofuran. The cooling was removed. 
After 2 hours 100 ml of saturated aqueous ammonium chloride solution were added. The mixture was separated 
and the organic phase was dried over magnesium sulphate, filtered and evaporated. The residue was subjected 
to column chromatography on silica gel using diethyl ether/hexane (1 :2) for the elufion. ProductHX)ntaining fractions 
were combined and evaporated to give 0.5 g (50%) of 3-(2,6-dichlorophenyl)-7-methylthio-3.4^ihydr6-1 -{3-(2-chlo- 
roethyl)phenylJpyrimido[4.5-dlpyrimidin-2(1H)-one as a white solid. (Mass spectrum (ESI) MhT = 479]. 

h) A solution of 0.5 g (1.1 mmol) of 3-(2,6-dichlorophenyl)-7-methylthiQ-3,4-dihydro-1-(3-(2-chloroethyl)phenyl) 
pyrimidoI4,5-d]pyrimidin-2(1 H)-one In 30 ml of dimethylfonnamide was treated with 0.2 g (1 .1 mmol) of phthalimide 
potassium salt and the mixture was heated at 80*C for 2 hours. The cooled mixture was evaporated and partitioned 
between 40 ml of dichloromethane and 40 ml of water. The organic phase was dried over magnesium sulphate, 
filtered and evaporated. The residue was subjected to column chromatography on silica gel using diethyl ether/ 
hexane (1:1 ) for the elution. Product-containing fractions were combined and evaporated to give 0.43 g (70%) of 
3-(2,6<lichlorophenyl)-7-mettiylthlo^3,4-dihydro-H3-(2-phtfialimidoethyl)phenyl^^ 

one as a white solid, (Mass spectmm (ESI) MH* = 590j. 

i) A solution of 400 mg (0.68 mmol) of 3-(2,6-dichlorophenyl)-7-melhylthio-3,4-dihydro-1-(3-(2-phthalimldoethyl) 
phenyl]pyrimido[4,5-d]pyrimidin-2(1H)-one in 20 ml of dichloromethane was treated with 470 mg (1.36 mmol) of 
3-chloropertDenzoic acid (50% w/w in water). After 1 8 hours 40 ml of saturated aqueous sodium bicarbonate solution 
and 40 ml of dichloromeUiane were added and the phases were separated. The organic phase was dried over 
magnesium sulphate, filtered and evaporated to give 370 mg (88%) of 3-(2.6-dichlorophenyl)-7-mettianesulphonyl- 
3.4-dihydro-1-[3-(2-phthalimidoettiyl)phenyl]pyrimido(4,5-d]pyrimidin-2(1H)-one as a white sotid. (Mass spectrum 
(ESI) MH* = 622]. 

Example 38 

[0117] A solution of 30 mg (0.05 mmol) of 3-(2.6-dichlorophenyl)-7-anilino-3.4Kiihydro-1-{3-(2-phtfialimidoelhyl)phe- 
nyl]pyrimido(4.5-d]pyrimidin-2(1H)-one in 5ml of ethanol was treated with 0.02 ml of hydrazine hydrate. After 5 hours 
the mixture was evaporated and 1 0 ml of dichloromethane were added to the residue. The resulting suspension was 
filtered and the filtrate was evaporated. The residue was subjected to column chromatography on silica gel using 
dichlorbmethane/methanol/acetic acidAyater (240:24:3:2) for tiie elution. Product-containing fractions were combined 
arid evaporated and the residue was evaporated with toluene. The residue was then dissolved in 40 ml of dichlorometh- 
ane, washed with 40 ml of saturated aqueous sodium bicarbonate solution, dried over magnesium sulphate, filtered 
and evaporated to give 12 mg (50%) of H3^2-aminoetfiyl)-pheny^7-anilino-3-(2,6-dichlorophenyl)-3,4-<fihydropyriff^ 
idoI4.5kJ]pyrimidin-2(1 H)-one as a white solid of melting point 208»C. 

Example 39 

[0118] A mixture of 250 mg (0;98 mmol) of 3-methyl-7HT»ethanesulphonyl-3.4-dihydrt>-lHnethyfpyrimldo(4i5Kqpy^ 
midin-2{1 H}one and 560 mg (2.7 mmol) of 4-[2-(dlethylamlno)ethoxy] aniline was heated at 1 80^0 for 35 minutes and 
then cooled. The residue was subjected to column chromatography on silica gel using dichloromethane/methanol/ 
acetic acid/water (240:24:3:2) for ttie elution. Product-containing fractions were combined and evaporated and the 
residue was e\^porated with toluene. The residue was ttien dissolved in 40 ml of dichloromethane, washed with 40 
ml of saturated aqueous sodium bicarbonate solution, dried over magnesium sulphate, filtered and evaporated. The 
residue was triturated in hexane, filtered off and dried to give 23 mg (7%) of 7-{4-{2-(diefliylamino)elhoxyJanilinoh 
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3.4-dihydro-1 .3KJimethylpyrimido(4,5-cl]pyrirnidin-2(1H)-one as a white solid of melting point 186*0. 
10119] The 3-fnelhyt-7Hnethanesulphonyl-3,4-dihydr<>-1-methylpyrimi^ used as the 

starting material was prepared in a manner analogous to that descrit)ed in Example 4 for 3-cyclohexyl->7-meth- 
anesulphonyl^3.4-dihydro-1-methylpyrimido(4,5-dJpyrimidin-2(1 H)-one using methylamine (as a 2M solution in tetrahy- 
drofuran) in place of cydohexylamirie. 

Example 40 

C0120] A mixture of 160 mg (6,45 mmol) of 3-{2-chloro-6-methylphenyl)-7-methanesulphonyl-3.4-dihydro-1-methyl- 
pyrimido[4.5-d]pyrimidin-2(1H)-one and 300 mg (1.4 mmol) of 4-(2-{dlethy1amino)elhoxy]aniline was heated at 180*C 
for 35 minutes and then cooled. The residue was subjected to column chromatography on silica gel using dichlorometh- 
ane/methanol/acetic add/water (240:24:3:2) for the elution. Product-containing fractions were combined and evapo- 
rated and the residue was evaporated with toluene. The residue was then dissdved in 30 ml of dichloromethane. 
washed twice with 20 ml of saturated aqueous sodium bicarbonate solution each time, dried over magnesium sulphate, 
filtered and evaporated. The residue was purified further by HPLC. The mobile phase was water/0.1% trifluoroacetic 
add (A) and acetonitrile /0.07% trifluoroacetic add (B); the gradient was 5%-95% B over 20 minutes; and the product 
was detected using an ultraviolet detector at a wavelength of 215 nm. Product-containing fractions were lyophilized 
and the lyophllisate was dissolved in 30 ml of dichloromethane. washed twice with 20 ml of saturated aqueous sodium 
blcari^onate solution each time, dried over magnesium sulphate, filtered and evaporated to give 5 mg (2%) of 3-(2-chlo- 
ro-6HTiethylphenyl)-7-[4-[2-(diethylamino)ethoxy]anilinol-3,4HJihydro-lHnethylpyrimW^^ as 
a yellow gum, (Mass spectrum (ESI) MH* = 495]. 

[0121] The 3-(2-<*iloro-6-methylphenyl)-7-methanesulphonyl-3.4-dihydro-1 -methylpyrimido[4.5-d]pyrimidin-2(1 H)- 
one used as the starting material was prepared In a manner analogous to that described in Example 35 for 3-(2.6-dif- 
luprophenyl)<7;methanesulphonyl-3,4-dihydro-1-methylpyrimido(4.5-d]pyrimidin-2(1 H)-one using 2-chloro-6-methyl- 
aniline in place of 2,6-difluoroaniline. 

Example 41 

(0122] A mixture of 350 mg (1 .2 mmol) of 3HSopropyl-7-methanesulphonyl-3.4-dihydro-1-methylpyrimid6[4,5-d]py- 
rimidin-2(1H)-one and 500 mg (2.4 mmol) of 4-[2-(diethy!amino)ethoxyJaniIine was heated at 180**C for 35 minutes 
and then cooled. The residue was subjected to column chromatography on silica gel using dicWoromethane/methanol/ 
acetic add/water (240:24:3:2) for the elution. Product-containing fractions were combined and evaporated and the 
residue was evaporated with toluene. The residue was then dissolved in 40 ml of dichloromethane, washed with 40 
ml of saturated aqueous sodium bicart)onate solution, dried over magnesium ^Iphate. filtered and evaporated. The 
residue was triturated in hexane, filtered off and dried to give 40 mg (8%) of 7-[4-{2-(dielhylamino)ethoxy]anilino]- 
3,4-dihydro-3-isopropyl-1-methylpyrinriidoI4,5-d]pyrimidin-2(1H)-one as a white solid of melting point 154*»C. 
[0123] The 3Hsopropyl-7-methanesulphonyl-3,4-dihydro-1-methylpyrimido[4.5-d]pyrimidin-2(1H)-one used as the 
starting material was prepared in a manner analogous to that described in Example 4 for 3-cydohexyl-7-meth- 
anesulphonyl-3,4-dihydro-1-methylpyrimidoI4,5-d]pyrimidin-2(1H)-one using isopropylamine in place of cydohexy- 
lamlne.' 

Example 42 

(0124] A mixture of 70 mg (0.1 5 mmol) of 3-{2.6-dichlorophenyl>-1-[2-cydohexen-1(RS)-yl] -7-methanesulphonyl- 
3.4-dihydropyrimido(4.5-d]pyrimidin-2(1 H>-one and 1 50 mg (0.7 mmd) of 4-{2-(diethylamino)ethoxylaniIine was heated 
at 180**C for 35 minutes and then cooled. The residue was subjected to column chromatography on silica gel using 
dichloromethane/methanol/acetic add/water (240:24:3:2) for the elution. Product-containing fractions were combined 
and evaporated and the residue was evaponated with toluene. The residue was then dissolved in 30 ml of dichlorometh- 
ane. washed twice with 20 ml of saturated aqueous sodium bicart>onate solution eadi time, dried over magnesium 
sulphate, filtered and evaporated togive 5 mg (22%)of 3-(2,6-dichlorophenyl)-H2-cyd6hexen-1(RS)-yl]-7.4442-(diethy^ 
amino)ethoxy]anilino]-3,4-dihydropyrimido(4.5-d]pyrimidin-2(1H)-one as an orange coloured guni. (Mass spectrum 
(ESt) MH* := 581]. ' 
[0125] The 3-(2.6-didilorophenyt)-H2K7dohexen-1(RS>yO-7-methanesulphonyi-3,4-dihydropyrim^^^^^ 
midin-2(1 |^)-pne used as the starling material was prepared as follows: 

[0126] A solution, cooled in ice. of 200 mg (0,54 mmol) of 3-(2,6-dichlorophenyt)-7-methanesulphonyt-3.4-dihydro- 
pyrimido(4,5-d]pyrim*idin-2{1H)-one In 12ml of dimethylformamide was treated with 22 mg (0.54 mmol) of sodium hy- 
dride (60% wAw). After 30 minutes the mixture was treated with 0.07 ml (0.6 mmol) of 3-bromocydohexene and then 
heated at reflux for 4 hours. The mixture was evaporated and 30 ml of dichloromethane and 30 ml of water were added 
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to the residue. The phases were separated and the organic phase was washed with 30 ml of water, dried over mag- 
nesium sulphate, filtered and evaporated to give 70 mg (29%) 3-(2.6-<iichloropheny1)-1-{2-cydoheyen-1(RS>-yl}- 
7-methanesulphonyt-3.4-dihydropyrimido[4,5-d]pyrimidin-2(1 H)-one as a brown oil. (Mass spectrum (ESI) MHt = 453]. 

Example 43 

[0127] A mixture of 200 mg (0.5 mmo!) of 3-(2-bromophenyl)-7-methanesulphony»-3,4KJihydro-1-methylpyrimido 
[4.5-d]pyrimidin-2(1H)-one and 208 mg (1 mmoi) of 4-(2-(dlethytamino)ethoxy]aniline was heated at IdO^C for 30 min- 
utes and then cooled. The residue was subjected to column chromatography on silica gel using dichloromethane/ 
methanol/acetic add/water (240:24:3:2) for the elution. Product-containing fractions were combined and evaporated 
and the residue was evaporated with toluene. The residue was then dissolved In 40 ml of dichloromethane, washed 
with 40 ml of saturated aqueous sodium bicarbonate solution, dried over magnesium sulphate, filtered and evaporated 
to give 22 mg (8%) of 3-{24)romophenyl)-744-I2-{diethylamlno)ethoxy]anilinoJ-3,4-dihydro-1-^ne^^ 
rimidin-2(1 H)-one as a aeam coloured solid of melting point 1 44^C. 

[0128] The 3-(2-bromophenyl)-7-methanesulphohyl-3,4-dihydro-1-methylpyrimido(4,5-d]pyrimidin-2(1 H)-one used 
as the starting material was prepared in a manner analogous to that described In Example 35 for 3-(2,6-difluorophenyl)- 
7-methanesulphonyt-3,4Kiihydro-1«methylpyrimido(4,5-d]pyrimldin-2(1H)-one using 2-bromoaniline in place of 2,6-di* 
fluoroaniline. 

Example 44 

[0129] A mixture of 200mg (0.52 mmol) of 3-(2,5-dichlorophenyf )-7-methanesulphonyI-3.4-dihydro-1-methylpyrimido 

(4,5-dlpyrimidin-2(1H)-one and 218mg (1.04 mmol) of 4-(2-(diethylamino)ethoxy)anHine was heated at 180^*0 for 30 
minutes and then cooled. The residue was subjected to column chromatography on silica gel eluted with dichlorometh- 
ane/methanol/acetic acid/water in a ratio of 240:24:3:2. Product containing fractions were combined, evaporated and 
the residue re-evaporated with toluenjB. The residue was dissolved in dichloromethane (40ml). washed with saturated 
aqueous sodium bicart>onate (40ml), dried over magnesium s;jlphate, filtered and evaporated to give 15mg (6%) of 
3-(2,5^ichlorophenyl)-7-{4-(2-(diethylamino)ethoxy]aniIino}-3.4-dihydro-1-methylpyrimidoI4,5^c^ 
as a white solid of melting point 138°C (Mass spectrum (ES|) MH* = 514]. 

[0130] The 3-{2,5-dich!orophenyl)-7-methanesulphonyl-3,4-dihydro-1-methylpyrimido[4,5-d]pyrimidin-2(1 H)-ohe 
used as the starting material was prepared in a manner analogous to that described in Example 35 for 3-(2.6-difluor- 
ophenyl)-7-methanesulphonyl-3,4KJihydro-1-methylpyrimido(4,5-d]pyrimidi^^ using 2,5-dichloroanlline In 

place of 2,6-difluoroaniline. 

Example 45 

[0131] A mixture of 200. mg (0.5 mmol) of 3-(3-bromophenyl)-7-methanesulphonyl-3.4-<iihydro-lHTiethylpyrimido 

[4.5-d]pyrimidir>-2(1H)-one and 300 mg (1.4. mmol) of 4-(2-(diethylamino)ethoxy]aniline was heated at ISO'^C for 35 
minutes and then cooled. The residue was subjected to column chromatography on silica gel using dichloromethane/ 
methanol/acetic add/water (240:24:3:2) for the elution. Product-containing fractions were combined, and evaporated 
and the residue was evaporated with toluene. The residue was then dissolved in 40 ml of dichloromethane. washed 
with 40 ml of saturated aqueous sodium bicari)onate solution, dried over magnesium sulphate, filtered and evaporated 
to give 30 mg (11%) of 3-(3-bromophenyI)-7-[4-[2-{diethylamino)ethoxy]anilino]-3,4-dihydro7l-methylpyrimido[4,5-d] 
pyrimidin-2(1 H)-one as an off-white solid of melting point 1 50**C. 

[0132] The 3-(3-bromophenyl)-7-methanesulphonyl-3,4-dlhydro-1-methylpyrimido[4.5-d]pyrimidin-2(1H)-one used 
as the starting material wias prepared in a manner analogous to that described in Example 35 for 3-(2,6-difluorophenyl)- 
7rmethanesulphonyt-3,4-dihydro-1-fnethy!pyrimido(4,5-d]pyrimidin-2(1H)-6ne using 3-brompaniline in place of 2,6-di- 
fluoroaniline. 

Example 46 

[0133] A mixture of 380 mg (1 .1 mmol) of 3-(2rmethoxyphenyl)-7-methanesulphonyl-3,4-dihydro-1 -methylpyrimido 
(4,5-d]pyrimldln-2(1 H)-one and 3 ml of aniline was heated at 1 80^C for 45 minutes, then cooled and partitioned between 
30 ml of dichloromethane and 30 ml of 2M hydrochloric add. The organic phase was dried over magnesium sulphate, 
filtered and evaporated. The residue was subjected to column chromatography on silica gel using dichloromethane/ 
methanol for the elution in a gradient from a ratio of 99:1. to a ratio of 20:1 . Product-containing fractions were combined 
and evaporated to 7-anilin6-3,4Kfihydro-3-(2-methoxyphenyl)-1-^ethylpyrimido(4,5-d]pyrim as an off- 

white solid of melting point 225**C. 
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[0134] The 3-(2Hnethoxyphenyl)-7-methanesulphonyl-3.4-dihydro-1-methylpy 

used as the starting material was prepared in a manner analogous to that described in Example 35 for 3-(2,6-difluor- 
ophenyl)-7Hfnethanesutphonyl-3.4Klihydro-lHfnethylpyrimldo[4.5K^ using 2-methoxyant1ine in 

place of 2,6-dinuoroanilihe. 

Example 47 

[0135] A solution of 50 mg (0.14 mmol) of 3-(2-methoxyphenyl)-7-anlHno-3,4-dihydro-1-methylpyrimldoI4.5-d]pyri- 
mldin-2(1 H)-one in 15 ml of 48% aqueous hydrobromic add was healed at reflux for 1 hour. The mixture was cooled 
and evaporated and the residue was triturated in hexane. The resultant solid was filtered off and dried to give 40 mg 
(82%) of 7-anilino-3,4<lihydro-3-(24iydroxyphenyI)-lHnethylpyrimidoI4,5-d]pyrimidin-2(1H)-one as an off-white solid 
of melting point 192<'C. 

Example 48 

(0136] A mixture of 20O mg (0.55 mmol) of 3K4HiiethoxybenzylKHTiethanesulphonylr3.4-dihydrx>-1-methytpyrimido 
(4,5-d]pyrimidtn-2(1H)-one and 300 mg (i.4 mmol) of 4-{2-(diethylamino)ethoxy]aniIine was heated at ISO^C for 20 
minutes and then cooled. The residue was subjected to column chromatography on silica gel using dichloromethane/ 
methanol/acetic add/water (240:24:3;2) for the elution. Product-containing fractions were combined, evaporated and 
the residue was evaporated with toluene. The residue was then dissolved In 40 ml of didiloromethane, washed with 
40 ml of saturated aqueous sodium bicariK)nate solution, dried over magnesium sulphate, filtered and evaporated. 
The residue was triturated in hexane, filtered off and dried to give 20 mg (7%) of 7-(4-{2-<dtethytamlno)ethoxy]anfllnoh 
3.4<lihydro-3-(4-melhoxybenzyl)-1-methylpyrimidoI4.5-<l]-pyrimidin-2(1 H)-one as a white solid of melting point 112**C. 
[0137] The 3-(4HTiethoxybenzyl)-7-methanesuIphonyl-3,4Kiihydro-l-methylpyrimido-[4,5Kl]pyrimidin-2(1^^ 
used as the starting material was prepared in a manner analogous to that described in Example 4 for 3-cydohexyl- 
7-rnethanesulphonyl-3,4-dihydro-1 -methylpyrimido[4,5-d]pyrimidin-2(1 H)-one using 4 using 4-methoxybenzylamine in 
place of cydohexylamine. 

Example 49 

10138] Amixtureof300mg(0.6mmol)of3-(24)romophenyl)-7-methanesulphonyl-3.4<lihydro-1-I3-(24iydroxyethyl 
phenyl]pyrimido(4.5-d]pyrimldin-2(1H)-one and 1,5 ml of 4-methoxybenzylamine was heated at 100*C for 1 hour. The 
mixture was cooled and partitioned between 30 ml of dichloromethane and 30 ml of 2M aqueous hydrochloric add. 
The organic phase was dried over magnesium sulphate, filtered and evaporated. The residue was dissolved in 10 ml 
of trifluoroacetic add and then heated at reflux for 3 hours. The mixture was cooled iand evaporated and the residue 
was partitioned between 25 ml of ethyl acetate and 25 ml of saturated sodium bicarbonate solution; The organic phase 
was dried over magnesium sulphate, filtered and evaporated and the residue was subjected to column chromatography 
on silica gel using ethyl acetate for the elution. Product-containing fractions were combined and evaporated to give 
1 05 mg (40%) of 7-amino-3-(2-bromophenyl)-3.4-dihydro-1 -I3-(2-hydroxyethyl)phenyl]pyrimido[4,5-d]pyrimidin-2(1 H)- 
one as a while solid of melting point 154X. 

[0139] The 3-(2-bromopheoyl)-7-metiianesulphonyl -3.4-dihydro-1-(3-(2-hydroxyethyl)-phenyl)pyrimido[4,5-d]pyri- 
midin-2(1 H)-one used as the starting material was prepared as follows: 

a) A solution of 2:5 g (8.65 mmol) of 5-fonmyl-4-[3-(2-hydroxyethyl)phenyl]amino-2Hnetiiylthiopyrimidine in 120 ml 
of toluene was treated with 1.5 g (9.3mmol) of 2Tbromoaniline and 100 mg (0.5 rhmol) of 4-toluenesulphonic add 
monohydrate and then heated at reflux wiUi azeotropic removal of water for 1 hour. The cooled mixture was evap- 
orated and the residue was dIssoWed In 4 ml of tetrahydrofuran. The solution obtained was added dropwise to a 
solution of 9 ml (9 mmol) of lithium aluminium hydride (as a 1M solution in tetrahydrofi^ran) in 40 ml of tetrahydro- 
furan. After 1 hour the reaction was quenched by ttie cautious dropwise addition of 0.35 ml of water, 0,35 ml of 
2M aqueous sodium, hydroxide and 1 ml of water. The resulting suspension was filtered through a filter aid and 
the filtrate was evaporated. The residue was partitioned between 150 ml of ethyl acetate and 50 ml of saturated 
aqueous sodium bicartkmate solution. The organic phase was dried over magnesiurn sulphate, filtered and evap- 
orated to give 3.5 g (91%) of 5-(2-bromoaniIino)methyM-[3-(2-hydroxyethyl)phenyl]amlno-2Hmethy^ 

. as an orange coloured gum. [Mass spectrum (ESI) MH* = 444]. 

b) A solution of 3.5 g (7.9 mmol) of 5-(2-t)romoanilino)methyl-4Tl3-(2-hydroxyetiiyl)phenyl]aminb-2-metiiylttilopy- 
rimidine in 100 ml of dichloromethane was treated with 3.3 g (39 mmol) of dihydropyran and 15 mg (0.08 mmol) 
of 4-toluenesulphonic add monohydrate. After 1 8 hours the mixture was treated with 1 00 mg (0.4 mmol) of pyrid- 
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inium 4'toluenesulphonate. After a fiirther3 days 100 ml of ether and 100 ml of 50% saturated brine were added. 
The organic phase was dried over magnesium sulphate, filtered and evaporated to give 2.6 g (62%) of 5-(2-bro- 
moanilino)methyM-{3-(2-(tetrahydropyran-2-yl)oxyethyi]phenylamino<2-methylthiopyrimidine as a yellow oil. 
[Mass spectrum (ESI) MH^ = 529]. 

c) A solution of 2.6 g (4.9 mmol) of 5-(2-bromoanifino)methyi-4-[3-(2-(tetrahydropyrarh2-yl)oxyethyl]phenylamlno- 
2-methyIthiopyrimidine in 60 ml of tetrahydrofuran was treated with 2 ml (14.4 mmol) of triethylamine and the 
mixture was added dropwise to a solution, cooled In ice. of 3ml of phosgene (20% In toluene) in 20 ml of tetrahy- 
drofuran. After 1 hour 50 ml of saturated aqueous ammonium chloride were added. The organic phase was sep- 
arated, dried over magnesium sulphate, filtered and evaporated. The residue was dissolved in 100 ml of methanol 
and 20 ml of saturated hydrochloric add in ethyl acetate were added. After 1 0 minutes the mixture was evaporated 
to give 1.8 g (78%) of 3-(2-bromophenyl)-7HTiethylthio-3.4-dthydro-1-(3-(2-hydroxyethyl)phenyl)i)yrimldo[4,5-cl] 
pyrimidin-2(1 H)-one as an off-white solid. (Mass spectrum (ESI) MK* = 471]. 

d) A solution of 1.4 g (3 mmol) of 3-(2-bromophenyl)-7-methylthio-3.4-dihydro-l-(3-(2-hydroxyethyl)phenyl)pyrim- 
ido(4.5-d]pyrimidin-2(1 H)-one in 60 ml of dichloromethane was treated with 2 g (6 mmol) of 3-chk)roperbenzotc 
acid (50% w/w water). After 18 hours 40 ml of saturated aqueous sodium bicarbonate solution were added. The 
organic phase was dried over magnesium sulphate, filtered and evaporated to give 1 .45 g ( 1 00%) of 3-(2-bromophe- 
nyl)-7-methahesulphonyl-3,4-dihydro-1 •[3-(2-hydroxyethyl)-phenyl]pyrimido[4.5-d]pyrimidin-2(1 H)-one as a white 
solid. [Mass spectrum (ESI) MH-*- = 503]. 

Example 50 

[0140] A solution of 200mg (0.31 mmol) of 7-anilino-3-(2-bromophenyl)-3.4-dihydro-H3-(2-phthalimidoethyl)phenylJ 
pyrimido[4.5^d]pyrimtdin-2(1H)-one in 20ml of ethanol was treated with 0.3 ml of hydrazine hydrate. After 20 hours the 
mixture was evaporated and the product purified by column chromatography on silica gel using dichloromethane/ 
melhanol/acetic add/water (240:24:3:2) for the elution. Product-containing fractions were combined, evaporated and 
the residue evaporated with toluene. The residue was then dissolved in 50ml of dichloromethane, washed with 50ml 
of saturated aqueous sodium bicart)onate solution, dried over magnesium sulphate, filtered and evaporated to give 
45mg (28%) of 1-[3-.(2-aminoethyl)phenyO-7<inilino-3-(243romophenyl)-3,4-dihydropyrimido[4,5-d]py^^ 
one as a white solid of melting point 1 30**C. 

(0141 ] The 7-anilino-3-(2-bromophenyi)-3,4-dihydro-1 -[3-(2-phthalimidoethyl)phenyl]pyrimido(4.5-d]pyrim1din-2 
(1H)-one used as starting material was prepared in a method analogous to that described in Example 37 for .7-anilino- 
3-(2,6-dichlorophenyl)-3,4-dihydro-1-(3-(2-phthalimidoethyl)phenyl]pyrimido[4.5Kl]pyrimidin^^^ H)-one using 2-bro- 
moaniline in place of 2.6-dichloroaniline. 

Example 51 

[0142] A solution of 500mg (0.86 mmol) of 7-anilino-3,4-dihydro-3-(2.6-dimethylphenyl)-1-[3-(2-phthanmidoethyl) 
phenyl]pyrimido[4.5-d]pyrimidtn-2(1H)-one In 30ml of ethanol was treated with 0.8 ml of hydrazine hydrate. After 18 
hours the mixture was evaporated and the product purified by column chromatography on silica gel using dichlorometh- 
ane/methanol/acetic add/water (240:24:3:2) for the elution. Product-containing fractions were combined, evaporated 
and the residue evaporated with toluene. The residue was then dissolved in 50ml of dichloroniethane. washed with 
50ml of saturated aqueous sodium bicartranate solution, dried over magnesium sulphate, filtered and evaporated. 
Trituration of the residue with hexane followed by filtration afforded lOmg (3%) of 1-(3-(2-aminoethyl)phenyl]-7-anilino- 
3.4-dihydro-3-(2.6-dimethylphenyl)-pyrimido[4,5-d]pyrimidin-2{1H)-one as a white solid of melting point 128°C. 
[0143] The 7-anilino-3.4-dihydro-3-(2.6Hjimethylphenyl)-1-{3-(2-phthalimidoelhyl)phenyl]pyrimido[4.5-d]pyrim 
(1H)-one used as starting rnaterial was prepared in a method analogous to that desaibed in Example 37 for 7-anirmo- 
3-(2,6Kfichlorophenyl>-3.4-dihydro-H3-(2-phthallmidoethyl)phenyl]pyrimtdo(4,^^ H)-one using 2,6-di- 

methylanirine in place of 2.6-dichloroaniline. 

Example 52 

[0144] Asolutionofi55mg(0.23mmoi)of7-anlliho-3-(2*chioro-4-trif1uoromet^ 

idoethyl)phenyl]pyrimido(4.5-d]pyrimidin-2(1H)-one in 20ml of ethanol was treated with 0.3 ml of hydrazine hydrate. 
After 18 hours the mixture was evaporated and the product purified by column chromatography on silica gel using 
dichloromelhane/methanol/acetic add/water (240:24:3:2) for the elution. Product-containing fractions were combined, 
evaporated and the residue evaporated with toluene. The residue was then dissolved in 40ml of dichloromethane. 
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washed with 40ml of saturated aqueous sodium blcart>onate solution, dried over magnesium sulphate, filtered and 
evaporated. Trituration of the residue with hexane followed by filtration afforded 40mg (32%) of 1-I3-(2-aminoethyi) 
phenylH-anilino-3-<2H:hloro-4-thfiuoromethy!phenyl)-3,4KJihydropynmido(4.5-d]pyrimidia-2(1^ as a white solid 
of melting point 1 02**C. 

101451 The 7-anilino-3-(2-chloro-4-trifluoromethylphenyl)-3,4-dihydro-1-[3-{2-phthalimidoethy^ 
(4,5-d]pyrimidin-2(1 H>-one used as starting material was prepared in a method analogous to that described in Example 
37 for 7-anilino-3-(2,6-dichlorophenyl)- 3.4-dihydro-1-[3-{2-phlhalimldoelhyl)phenyl]pyrimldo(4,5-dlpyrimldin-2(1H)- 
one using 2-chloro-4-trifluoromethylaniline in place of 2,6-dichloroaniIine. 

Example 53 

101 46] A solution of 1 .2g (1 .7 mmol) of 7-aniIino-1 -I3-(2-(lert-butyldiphenylsilyloxy)ethyl)phenyJJ-3-(2-chloro-6-meth- 
ylphenyl)- 3.4-dihydropyrimidoI4.5-dJpyrimidin-2(1H)^ne in 30ml of tetrahydrofuran was treated with 2^5ml (2.25 
mmol) of tetrabulylammonium fluoride (IM in tetrahydrofuran). The mixture was heated at reflux for 5 hours, cooled 
and evaporated. The residue was partitioned between SOnU of ethyl acetate and 50ml of 2M aqueous hydrochloric 
add. The organic phase was washed with 40ml of water, dried over magnesium sulphate, filtered and evaporated. The 
residue was purified by flash chromatography on silica gel using a gradient elution from dichloromethane/methanol 
100:1 to dichloromethane/methanol 100:5. Productrcontaining fractions were evaporated to give 350nng (42%) of 7-an- 
iIino-3-(2-chloro-6-methylphenyJ)-3,4KJihydro-1 ^3-(2-hydroxyethyl)phenylJpyrim^do{4,5KJ]pyrimidin-2(1 H)-one as a 
gum. (Mass spectatm (ESI) MH*^ = 486]. 

(0147] The 7-anilino-1-t3-(2-(tert4)utytdiphenylsilyloxy)ethyl)phenyl]-3-(2-chloro-6-methylphenyl)- 3,4-dihydropy- 
rimldo[4,5-d]pyrimidin-2(1H)-one used as starting material was prepared as follows: 

a) A solution of 3.4g (1 1 .7 mmol) of 5-formyl-4-(3-(2-hydroxyethyl)phenylamino)-2-methylthiopyrimidine of Exam- 
ple 37(e) in 50ml of dimethylformamide was treated with 3.9g (14 mmol) of tert-butyldiphenylchlorosilane. 2.4g (35 
mmol) of imidazole and 50mg (0.4 mmol) of 4-(dimelhylamino)pyridine. The mixture was stirred for 18 hours and 
then evaporated. The residue was partitioned between 150ml of ethyl acetate and 100ml of 2M aqueous hydro- 
chloric acid. The organic phase was washed with a further 100ml of 2M aqueous hydrochloric acid, dried over 
magnesium sulphate, filtered and evaporated to yield 6.2g (100%) of 4-(3-(2H[tert-butyldiphenyIsilyloxy)ethyl)phe- 
nylamino)-5-fonfnyI.2-methyIthiopyrimldine as a white solid. (Mass spectrum (ESI) Mhr= 528]. 

b) A mixture of 2.6g (5 mmol) of 4-(3-(2-(tert4)utyldiphenylsilyloxy)ethyl)-phenylamino)- 5-fonnyt-2-methylthiopy- 
rimidine and 0.63ml (722mg. 5.1 mmol) of 2-chloro-6-methylaniline in 80ml of toluene was treated with 170mg (0.9 
mmol) of 4-toluenesulphonlc add monohydrate and then heated at reflux with azeotropic removal of water for 2 
hours. The mixture was cooled and evaporated. The residue was dissolved In 20ml of tetrahydrofuran and added 
dropwtse to a solution of 5ml (5 mmol) of lithium aluminium hydride (IM solution In tetrahydrofuran) in a further 
30ml of tetrahydrofuran. After stirring for 1 hour the reaction was quenched by the cautious dropwise addition of 
1 .5 ml of water. 2ml of 2M aqueous sodium hydroxide and 2.5ml of water. The mixture was filtered through a filter 
aid and the filtrate evaporated to give 3.3g (100%) of 4-[3-(2-(tert-butyldipheny!silyloxy) ethyOphenylJamino- 
5-(2-chloro-6-methylanilino)methyl-2-methylthiopyrimidine as a yellow oil which was used without further purifica- 
tion. (Mass spectrum (ESI) MH* = 653]. 

• c) A solution of 3.3g (5 mmol) of 4-(3-(2- (tert-butyldiphenylsilyloxy) ethyl)phenyl]amino-5-(2-chIoro-6-methyt- 
anilino)methyl-2-methylthlopyrimidine In 50ml of tetrahydrofuran was treated with 1 .4ml (1 0 mmol) of triethylamine 
and the resulting mixture was added dropwise to a solution of 5ml (9.6 mmol) of phosgene (20% in toluene) in 
30ml of tetrahydrofuran. The mixture was stirred at room temperature for 24 hours and then heated at reflux for a 
further 18 hours. The mixture was cooled and evaporated. The mixture was partitioned between 40ml of dichto- 
romethane and 40ml of saturated aqueous sodium bicariDonate. The organic phase was dried over magnesium 
sulphate, filtered and evaporated to give 1 .58g (47%) of 1-l3-(2-(tert-butyldiphenylsilyloxy)ethy!)phenyl]-3-(2-chlo- , 
ro-6-methylphenyl)- 3,4-dihydro^7-methylthioi)yrimido(4;5Kl]pyrimldin-2(1H)-one as a yellow solid. [Mass spec- 
trum (ESI) MH* = 679]. 

d) A solution of 1 .58g (2.3 mmol) of 1-l3-(2-(tert-butyldiphenylsilylO)^y)ethyl)-phenyl]-3-(2-chIoro-€f^ 
3.4-dihydro-7-methyithio-pyrimido(4,5-d]pyrimidln-2(1H)-one in 40ml of dichloromethane was treated with. 1.6g 
(4.3 mmol) of 3-chloroperbenzoic add (50% w/w water). After 18 hours 40 ml of saturated aqueous sodium bicar- 
. tK)nate was added. The organic phase was dried over noagnesium sulphate, filtered and evaporated. The product 
was recrystallized fi-om ethanol to yield l.lg (67%) of 1-I3-(2-(tert-butyldiphenyl$ilyloxy)ethyl)phenyl]-3-(2-chloro- 
6-methyIphenyl)-3,4-dihydro-7HTiethanesulphony^pyrimido[4,5-d]pyrimidin-2(1H)-one a white solid. [Mass 
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spectrum (ESI) MH* = 711]. 

e) A mixture of 1.1g (1.5 mmol) of H3-(2-(tert4>utyIdipheny!silyloxy)ethyl)phenyt]-3-(2K:hIoro-6Hrn^^^ 
3,4-dihydro-7-methar)esulphonyl-pyrimido(4.5-d]pyrimidin-2(1H)-^^ and 3ml of aniline was heated at 180*C for 
20 minutes. The mixture was cooled and added to 50m) of 2M aqueous hydrbchlonc acid. The resulting suspension 
was filtered and the solid washed with water and dried to give 1 .2g (100%) of 1-(3-(2-(tert-butyldlphenylsilyloxy) 
ethyl)phenylJ-7-anilino-3-(2-<^loro-6-methylphenyt)-3.4KJihydropyrimldol^^ as a tan solid. 

[Mass spectrum (ESI) MH* = 724). 

Example 54 

{0148] A solution of 250mg (0.4 mmol) of 7-anilino-3-(2-chloro-6-methylphenyl)-3,4-dihydro-1-[3-<2-phthalimidoe- 
thyl)phenyl]pyrimidol4,5Kl]pyrimidin-2(1 H)-one in 10ml of elhanol was treated with 0.5 ml of hydrazine hydrate. After 
18 hours the mixture was evaporated and the product purified by column chromatography on silica gel using dichlo- 
romethane/methanol/acetic add/water (240:24:3:2) for the elution. Product-containing fractions were combined, evap- 
orated and the residue evaporated with toluene. The residue was then dissolved in 40ml of dichioromethane. washed 
with 40ml of saturated aqueous sodium bicarbonate solution, dried over magnesium sulphate, filtered and evaporated. 
Tritura^ori of the residue with hexane followed by filtration afforded 30mg (15%) of 1-(3-(2-amlnoethyt)phenyl]-7-anilino- 
3-(2-chloro-6Hiiethylphenyl>-3,4Klihydropyrimldo(4.5-d]pyrimidin-2(1H)-one as a white solid of melting point 192*0. 
[0149] The 7-anifino-3-(2-chloro-6-methylphenyl)- 3,4-dihydro-1-I3-(2-phthalimidoethyl)phenyl]pyrlmldo(4,5-d]pyri- 
midin-2(1H)-one used as starting material was prepared as follows: 

a) A solution of 2p0mg (0:41 nrunol) of 7-anilino-3-(2-chloro-6-methylphenyl)- 3,4-dihydro-1-I3-(2-hydroxyethyl) 
phenyl]pyrimldo[4,5-d]pyrimidin'2(1 H)-one (prepared in Example 53) in 1 5ml of dichioromethane was treated with 
0.12ml (0.82 mmol) of trielhylamine and 87mg (0.5 mmol) of methanesulphonic anhydride. After 18 hours the 
mixture was washed with 30ml of saturated aqueous sodium bicartK)nate. dried over magnesium sulphate, filtered 
and evaporated to yield 233mg (100%) of 7-anilino-3-(2-chloro-6-methylphenyl)- 3,4-dihydro-1-13-(2-melh- 
anesulphonyloxyethyl)phenyl]-pyrimido[4,5-dJpyrimidin-2(1H)-one as a gum. (Mass spectrum (ESI) MH* = 564]. 

b) A solution of 233mg (0.41 riimol) of 7-aniIino-3-(2-ch!orq-6-methyfphenyl)- 3,4-dlhydro-1-I3-(2-methanesulpho- 
nyloxyethyl)phenyl]pyrimidoI4.5-d]pyrimidin-2(1H)-one in 10ml of dimethylformamide was treated with lOOmg 
(0.54 mmol) of potassium phthalimide and the mixture heated at 90**C for 3 hours. The mixture was cooled and 
evaporated. The residue was partitioned between 50ml of ethyl acetate and 50ml of water. The organic phase was 
dried over magnesium sulphate, filtered and evaporated to give 250mg (99%) of 7-anitino-3-(2-chlora6-methyl- 
phenyl)-3,4-dihydro-1-[3-(2-phttialimkloethyl)phenyl]pyrimido(4,5<l]pyrimidin-2(1H)-one as a white solid. [Mass 
spectrum (ESI) MH* = 615]. 

Example 55 

10150] A solution of 90mg {0.14mmol) of 7-aninno-3-(2.5-dichIorophenyl)-3.4-dihydro-H3-(2-phthalimidoethyl)phe- 
nyllpyrimido[4.5-d]pyrimidin-2(1H)-one and 0.07ml of hydrazine hydrate in 15ml of methanol was stirred at room tem- 
perature under ah atmosphere of nitrogen for 18 hours. The reaction was evaporated and the residue purified by flash 
column chromatography on,silica gel, elgting with dichloromethane/methanol/ acetic add/water (240:24:3:2). Product 
containing firactions were combined and evaporated and the residue re-evaporated with toluene. The residue was then 
dissolved in 20ml of dichioromethane, washed with 20ml of saturated aqueous sodium biqarix>nate, dried over mag- 
nesium sulphate, filtered and evaporated to give 37mg (52%) of 1 -I3f-(2-aminoethyl)phenylJ-7-anilino-3-(2,5-dichloroph- 
enyl)-3,4-dihydropyrimido[4,5-d]pyrimidin-2(1 H)-one as a white sofid of melting point 120-123*C. [Mass spectrum (ESI) 
MH* = 505]. 

[0151] The 7-anilino-3-(2.5Kfichlorophenyl)-3.4-dihydro-H3-(2-phthalimidoethyl)phenynpyrimido[4,5-d]^^^ 
(1 H)-one used as the starting material was prepared from 7-annino-3-(2.5-dichI6rophenyl)-3,4-dihydro-1-(3-(2-hydrox- 
yethyl)phenyl]pyrimido(4.5-d]pyrimidin-2(1H)-one (prepared in a manner analogous to that of Example 53 using 
2,5-dichloroaniline in place of 2-chloro-6-methylaniline) In a method analogous to that described in Example 54^ 

Example 56 

[0152] 200mg (0.40 mmol) of 3-(2-bromophenyl)- 3,4-dihydro-1 -[3-(2-hydroxyethyl)phenyll-7-methanesulphbnyl-py- 
rimido[4,5-d]pyrimidin-2(1 H)-one was treated with 250mg (1 .2 mmol) of 4-I2-(diethylamino)ethoxy]aniline and the mix- 
ture heated at 180''C for 40 minutes. The mixture was cooled and the product purified by column chromatography on 
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silica gel using dichloromethane/methanot/acetic acid/water (240:24:3:2) for the elution. Product'<x>ntain]ng fractions 
were combined, evaporated and the residue evaporated with toluene. The residue was then dissolved in 40ml of dichlo- 
romethane. washed with 40ml of saturated aqueous sodiurn bicarbonate solution, dried over magnesium sulphate, 
filtered and evaporated to give 45mg (18%) of 3-(24}romophenyl)-7-[4-(2-(diethylamino)ethoxy]anilino]-3,4-dihydro- 
1-l3-(2-hydroxyelhyl)phenyl]pyrimido(4.5-d]pyrimidin-2(1H)-one as a white solid of melting point 98°C. 
[0153] The 3-(2-bromophenyl)-3,4-dihydr6-143-(24»ydroxyethyl)phenyiJ-7-methanesulphonyl-pyrimido(4,5KJ]pyri^ 
m!dirH2(1 H)-one used as starting material was prepared as follows: 

a) A solution of 3.5g (7.9 mmol) of 5-(2-l}romoaniI{no)methyl-4-[3-(2-hydroxyethyt)phenyl]amino-2-methylthiopyri- 
midlne (prepared in a method analogous to that for 5-(2,6-dichloroanilino)methyl-4-{3-(2-hydroxyethyl)phenylJami- 
no-2-methyllhiopyrimidine of Example 37(f) using 2-bromoaniltne in place of 2.6-dichloroaniIine) in 1 00ml of dichlo- 
romethane was treated with 3.3g (39 mmol) of 2,3-dihydropyran and 15mg (0.08 mmol) of toluenesulphonic add 
monohydrate and the mixture stirred at room temperature for 3 days. Subsequently 100ml of diethyl ether and 
100ml of brine were added. The mixture was separated and the organic phase dried over magnesium sulphate, 
filtered and ievaporated. Flash chromatography on silica gel using diethyl ether and hexane in a ratio of 1:1 as 
eluent afforded 2:6g of 5-(2-bromoahilino)methyM-[3-(2^tetrahydropyranyloxy)ethyl)phenylJamirK>-2-^nethy^ 
opyrimidine as a yellow oil. [Mass spectrum (ESI) MFT = 529], 

b) A solution of 2.6g (4.9 mmo\) of 5-{2-bromoanilino)methyl-4-(3-(2-{tetrahydropyranyloxy)ethyl)phenyl]amino- 

2- methylthlopyrimidine in 40ml of tetrahydrofuran was treated with 2ml (14.4 mmol) of triethylamine and the re- 
sulting solution added dropwise to an ice-cooled solution of phosgene (3ml of a 20% solution in toluene. 5.8 mmol) 
in 40ml of tetrahydrofuran. After 1 hour 50ml of a saturated solution of ammonium chloride was added. The mixture 
was separated and the organic phase dried over magnesium sulphate and filtered. To the solution was added 20ml 
of a saturated solution of hydrogen chloride in ethyl acetate. After 1 0 minutes the solution was evaporated to afford 
1 .8g (78%) of 3-(2-bromophenyl)-3,4KJihydro-Hi<24iydroxyethyl)phenyO-7-methylthio-pyrimido[4,5HJ]py^^ 
2(1H)-one as a white solid. [Mass spectrum (ESI) MH* = 471]. 

c) A solution of 1 .4g (3mmol) of 3-(2-bromophenyl)-3.4-dihydro-1-(3-(2-hydroxyethyl)phenylJ-7-methylthio-pyrim- 
ido[4,5-<i]pyrimidin'2(1 H)-one in 60ml of dichloromethane was treated with 2g (6mmol) of 3-chloroperbenzoic acid 
(50% w/w water) and the mixture stirred for 18 hours. The mixture was washed with 50ml of saturated aqueous 
sodium bicart>onate, dried over magnesium sulphate, filtered and evaporated to give 1.45g (100%) of 

3- (2-bromophenyl)-3.4Kiihydro-1-[3-(2-hydroxyethyl)phenyl]-7-methanesulphonyli3yrimido[4.5Hqpyri 
(1H)-one as a white solid. [Mass spectrum (ESI) MH* - 503]. 

Example 57 

[0154] A solution of 1,3g (1.7 mmol) of 7-anilino-3-(2-bromophenyl)-3.4-dihydro-1-[3-((1,1-dimethyl-2-(tert-buty!d- 
iphenytsilyloxy))ethyl)phenyl]pyrimido[4.5-d]pyrimidin-2(1H)-one in 30ml of tetrahydrofuran was treated with 2.1ml 
(2.1 mmol) of tetrabutylammpntum fluoride (1 M in tetrahydrofuran). The mixture was heated at reflux for 5 hours, cooled 
and evaporated. The residue was partitioned between 50ml of ethyl acetate and 50ml of 2M aqueous hydrochloric 
acid. The organic phase was washed with 40ml of water, dried over magnesium sulphate, filtered and evaporated. The 
residue was purified by flash chromatography on silica gel using a gradient elution from dichloromethane/methanol 
100:1 to dichloromethane/methanol 100:5. Product:Containing fractions were evaporated and the residue recrystaliized 
from ethyl acetate to give 500mg (54%) of 7-anillno-3-(2-bromophenyl)^3.4-dihydro-1-(3-((1,1-dimethyl-2-hydroxy) 
ethyl)phenyl]pyrimido[4,5-<l]pyrimldin-2(1H)-pne as ia cream-coloured solid of melting point 178^*0. [Mass spectrum 
.(ESI)MH* = 545]. 

[0155] The 7-anilino-3-(24}romophenyl)-3,4-dihydro-143-((1,1-dimethyt-2-(tert4)utyldiphenylsilyl^^ 

pyrimido[4,5-d]pyrimidin-2(1H)-one used as starting material was prepared in a method analogous to 7-anilino- 

3-(2K*loro-6-methylphenyl)-3.4-dihydro-H3-(2-(tert4)utyldiphenylsi}yIoxy)elhyl)phenyI]pyri^ 

(1H)-one of Example 53 starting from 5-fonmyM-(3-((1.1-dimethyl-2-hydroxy)ethyl)phenylamino)-2-methyithiopyrimi- 

dine in place of 5-formyl-4-(3-(2-hydroxyethyl)phenylamino)-2-methylthiopyrimidine and 2-bromoaniline in place of 

2-chloro-6-methytaniline. 

[0156] 5-Formyl-4-(3-((1 ,1-dimethyl-2-hydroxy)ethyl)phenylaznino)-2-methylthiopyrimidine was prepared in a meth- 
od analogous to 5-formyl-4-(3-(2-hydroxyethyf)phenylamiho)-2-methylthiopyrimidine of Example 37 using ethyl 
(2.2-dimethyl-2-(3-nitrophenyl))acetate in place of ethyl 3-nitrophenylacetate. 
[0157] Ethyl (2.2-dimethy1-2-(3-nitrc)phenyl))acetate was prepared as follows: 

[0158] A solution of 5g (24mmol) of ethyl 3-4iitrpphenylacetate In 20ml tetrahydrofuran was added dropwise to a 
suspension of 2.88g (72mmol) of sodium hydride(60% w/w) in 80ml of tetrahydrofuran. After 30 minutes, 3.6ml (57 
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fnmoi)of iodbmethiane was added drbpwise and the resutttng brown suspension stirred for 1 hour. 50ml of saturated 
aqueous ammonium chloride was cautiously added followed by 50ml of ethyl acetate. The mixture was separated and 
the organic phase washed with 50ml of brine, dried over magnesium sulphate, filtered and evaporated to afford 5.5g 
(97%) of ethyl (2,2-dimethyl-2-(3-nitrophenyl))acetate as a brown oil. (Mass spectrum (ESI) MH* = 238]. 

Example 58 

[0159] A solution of 250mg (0.37 nrunol) of 7-anirino-3-(2-bromophenyl)-3,4-dihydro-1-[3-((1.1-dimethyl-2-phthalim- 
ido)ethyl)phenyqpyrimido(4.5-d]pyrimidtn-2(1H)-one in 10ml of ethanol was treated with 0.5 ml of hydrazine hydrate. 
After 18 hours the mixture was evaporated and the product purified by column chromatography on silica gel using 
dichloromethane/methanol/acelic add/water (240:24:3:2) for the elution. Product-containing fractions were combined, 
evaporated and the residue evaporated with toluene. The residue was then dissolved in 50ml of dichloromethane, 
washed with 50ml of saturated aqueous sodium bicartionate solution, dried over magnesium sulphate, filtered and 
evaporated. The residue was triturated In hexane to give 40mg (20%) of 1-[3-((2-amino-1.1-dimethyl)ethyl)phenyl]- 
7-anilino-3-(2-bromophenyl)-3,4-dihydropyrimldo(4.5kJ]pyrimidln-2(1H)-one as a white solid of rhelting point 188^C, 
{0160] The 7-anilino-3-(2-bromophenyl)-3,4-dihydro-1-I3-((1.1-dimethyl-2-phthaUmido)ethyl)phenyn^ 
pyrimidin-2(1H)-one used as starting material was prepared from 7-anilino-3-(2-bromophenyl>-3,4-dihydro-, 
1-l3-((1,1-dimethyl-2-hydroxy)ethyl)phenyl]pyrimido(4,5-dlpyrimidin-2(1H)-one (prepared in Example 57) in a method 
analogous to that used in Example 54. 

Example 59 

10161] Asolutionof130mg(0.31mmol)of3-(2-bromophenyl)-7-methanesulphonyl-3,4-dihydro-1-f3-(2-phthalimidoe- 
thyl)phenyl]pyrimtdo(4.5-d]pyrimldin-2(1H)-one from Example 50 was treated with 1g (8 mmol) of 4-methoxyanlline. 
The mixture was heated to 120°C for 2 hours. The mixture was cooled and treated wjth 30ml of 2M aqueous hydrochloric 
acid. The suspended solid was filtered, washed with water and dried. The solid was dissolved in 20ml of ethanol and 
treated with 0.2 ml of hydrazine hydrate. After 1 8 hours the mixture was evaporated and the product purified by column 
chromatography on silica gel using dichloromethane/nriethanol/acetic acid/water (240:24:3:2) for the elution. Product- 
containing fractions were combined, evaporated and the residue evaporated with toluene. The residue was then dis- 
solved in 50ml of dichloromethane. washed with 50ml of saturated aqueous sodium bicarbonate solution, dried over 
magnesium sulphate, filtered and evaporated to give 35mg (31%) of 1-[3-(2-aminoethyl)phenyl]-3-(2-bromophenyl)- 
7-(4-melhoxyanilino>-3,4-dihydropyrimidoI4,5<Jlpyrimidin-2(1H)-one as a while solid of melting point 132-133"C. 

Example 60 

[0162] 25mgof H3-(2-aminoethyl)phenyi]-3-{2-bromophenyl)-7-(4H7iethoxyanilino)-3,4-dihydropyrimido[4.5-d]pyri- 
midin-2(1H)-one (prepared in Example 59) was treated with 2ml of 40% aqueous hydrobromic acid and the mixture 
heated allSO'^C for 2 hours. The mixture was cooled and evaporated. The residue was triturated with hexane to afford . 
20mg (80%) of 1-I3-(2-aminoethyl)phenyl}-3-(24>romophenyl)-7-(4-hydr6xyanilino)-3.4KjihydropyrimidoI4.5Kl]p^^ 
dln-2(1 H)-one hydrobromide as a white solid of melting point 21 O^C (decomposition). 

Example 61 

[0163] A solution of 230mg of 7-anilino-3-(2-bromophenyl)-3.4-dihydro-1-{3-(phthanmidomethyl)phenyl]pyrimido 
I4,5-<iipyrimidin-2(1H)-one in 10ml of ethanol was treated with 0.5ml of hydrazine hydrate. After 18 hours the mixture 
was evaporated and the product purified by column chromatography on silica gel using dichloromethane/methanol/ 
acetic add/water (240:24:3:2) for the elution. Product-contaihing fractions were combined, evaporated and the residue 
evaporated vyith toluene. The residue was then dissolved in 50ml of dichloromethane, washed with 50ml of saturated 
aqueous sodium bicarbonate solution, dried over magnesium sulphate, filtered and evaporated to give 5mg (2.8%) of 
1 -(3-(am'momethyl)phenylJ-7-anillno-3-(2-bromophenyl)-3,4-dihydropyrimW^^^ H)-one as a white sol- 

id of melting point 121 *C. 

[0164] the 7-anitino-3-(2-bromophenyf)-3,4Kiihydro-1-(3-(phthalimldomethyl)-pheny^^ 
(IH)-one used as starting material was prepared as foaows: 

a) A solution of 5g (33mmol) of 3-nitrobenzyl alcohol in 100ml of dimethylfonnamide was treated with lO.Bg 
(40mnfK>l) oftert-butyldiphenytchlorosilane, 6. 7g(99mmol) of imidazole and 100mg(0.9mmol) of 4-(dimethylamirK>) 
pyridine and the mixture stirred at ambient temperature for 4 hours. The solvent was evaporated and the residue 
partitioned between lOOmI of ethyl acetate and 100ml of 2M aqueous hydrochloric acid. The organic phase was 
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washed with a further 50ml Of 2M aqueous hydrochloric add, dried over magnesium sulphate. -filtered and evap- 
orated to afford 12.9g (100%) of 3-(tert-butyldlphenytsilyloxymethyl)nltrobenzene as a colourless oil. [Mass spec- 
trum (ESI) MH* = 392]. 

I, 

b) A solution of 1 2.9g {33mmol ) of 3-(tert-butyldiphenylsilyloxymethyl)nitrobenzene in 1 50ml of ethanol was treated 
with 1g of 10% palladium on charcoal and then shaken in an atmosphere of hydrogen for 18 hours. The mixture 
was filtered and the filtrate evaporated to afford 12g (100%) of 3-(teit-butyldlphenylsilyloxymethyl)anlline as a 
colourless oil. [Mass spectrum (ESI) MH^ = 362]. 

c) A solution of 2,32g (lOmmol) of ethyl 4-chloro-2-methyllhiopyrimidine-5-carboxylate in 30ml of 1,4-dioxan was 
treated with 1 .4ml (1 Ommol) of triethylamine and 4.7g (1 3mmol) of 3-{ter-t-butyldiphenylsllyloxymethyl)aniIine. The 
mixture was heated to 50*^0 for 1 8 hours and then evaporated. The residue was partitioneid between 50ml of ethyl 
acetate and 50ml of 2M aqueous hydrochloric acid. The organic phase was dried over magnesium sulphate, filtered 
and evaporated to afford 5.6g (100%) of ethyl 4-[3-(tert-butyldiphenylsilyloxymethyl)anilino]-2-methylthiopyrimi- 
dine-5-carboxylate as a colouriess oil. (Mass spectrum (ESI) MH^ = 558]. . 

d) A solution of 5.6g (1 Ommol) of ethyl 4H3-{tert-bulyldphenylsjlylo3Qfmethyl)-anllino]-2Hrnethyllhiopyrim^ 
S-carboxylate In 30ml of tetrahydrofuran was added dropwise to an tce-cooled solution of 10ml of a 1M solution 
of lithium aluminium hydride in tetrahydrofuran (10 mmol) in a further 20ml of tetrahydrofuran. After 1 hour the 
reaction wais cautiously quenched by the isequential addition of 1 ml of water, 1 .5ml of 2M aqueous sodium hydroxide 
and 2ml of water. The mixture was filtered through hyflo filter aid and the solids washed thoroughly with tetrahy- 
drofuran. The combined, filtrate and washings were evaporated to afford 4.6g(88%) of 4-[3-(tert-butyldiphenylsily- 
loxymethyl)anilino]-5-hydroxymethyl-2-methylthlopyrimldine as a yellow oil. (Mass spectrum (ESI) MH* = 516]. 

e) A solution of 7.7g (1 5 mmol) of 4-[3-(lert-butyldiphenylsilyloxymethyl)anilino]-5-hydroxymethyl-2-melhylthlopy- 
rimidine in lOOmI of dichtoromethane was treated with 13g (150mmol) of manganese dioxide and the mixture 
stirred for 18 hours. The mixture was filtered and the filtrate evaporated. The product was purified by flash chro- 
matography on silica gel using ethyl acetate/hexane as eluent in a ratio of 1:2. Product-containing fractions were 
combined and evaporated to afford 3.5g (46%) of 4-(3-{tert-bulyldiphenylsilyloxymethyi)aniiino)-2-methylthiopyri- 
midine-5-carboxialdehyde as a colouriess oil. (Mass spectrum (ESI) MH* = 614] 

f) A solution of 3.5g (6.8mmol) of 443-(tert-butyldiphenylsilyloxymethyl)anllino]-2-methylthiopyrimidine-5-ca^ 
dehyde in 1 0OmI of toluene was treated with 1 2g (7mmol) of 2-bromoaniline and 1 0Omg (0.5mmol) of toluenesul- 
phonic acid monohydrate. The mixture was heated to reflux with azeotropic removal of water for 2 hours and then 
cooled and evaporated. The residue was dissolved in 20ml of tetrahydrofuran and then added dropwise to an ice- 
cooled solution of 7ml of 1 M lithium aluminium hydride in tetrahydrofuran (7mmol) in a further 20ml of tetrahydro- 
furan. After 1 hour the reaction was cautiously quenched by the sequential addition of 1.5ml of water. 2ml of 2M 
aqueous sodium hydroxide and 3ml of water. The mixture was filtered through hyflo filter aid and the solids washed 
thoroughly with tetrahydrofuran. The combined filtrate and washings were evaporated to afford 4.5g (100%) of 
5-((2-bromoaniiino)methyl)-4-[3^(tert-butyldtphenylsilyloxymethyl)anilino]-2-methylthiop^^ as a white solid. 
(Mass spectrum (ESI) MH* = 670]. 

g) A solution of 4.5g (6.8mmol) 5-{(2-bromoanilino)methyl)-4-[3-(tert-butyldiphenylsilyloxymethyl)anilino)-2-meth- 
ylthiopyrimidine and 1 .9ml (1 3.6mmol) of triethylamine in 50ml of toluene was added dropwise to a solution of 7ml 
of a 20% solution of phosgene in toluene (13.6mmol) in a further 50ml of toluene. Thie mixture was heated at reflux 
for 5 hours and the cooled. 50ml of ethyl acetate and 60ml. of saturated aqueous sodium bicart>onate were added 
and the mixture separated. The organic phase was dried over magnesium sulphate, filtered and evaporated to 
afford 4.7g (100%) of 3-(2-bromophenyl)-H3-(tert-butyldiphenyisilyIoxymethyi)ph€nyn-3.4-dihydro-7-methyim^ 
opyrimidoI4.5-d]pyrimidin-2(1H)-on6 as a colouriess oil. (Mass spectrum (ESI) MH* = 696J. 

h) A solution of 4.7g (6.8mmol) of 3-(2-bromophenyl)-1-(3-(tert-butyldiphenylsilyloxymethyl)phenyll-3.4-dihydro^ 
7-melhylthlo-pyrimido[4.5-d]pyrimldin-2(1H)K)ne In lOOmI of dichtoromethane was treated with 4.6g (13.6mmol) 
of 3-chloroperbenzoic add (50% w/w water) and the mixture stirred for 18 hours. 6bml of saturated aqueous sodium 
bicart>onate was added. The organic phase was dried over magnesium sulphate and evaporated. The residue was 
recrystallized ft^om ethanol to afford 4.3g (87%) of 3-(2-bromophenyl)-1-(3-(tert-butyldiphenylsilytoxymethyl)phe- 
nyl]-3,4-dihydro-7-methanesulphonyl-pyrimjdo(4,5-d]pyrimidin-2(1H)-one as g white solid. [Mass spectmm (ESI) . 
MH* = 728]. 
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I) A solution of 400mg (0.55 mmol) of 3-(2-4)romophenyl^H3-(tert-4>utyldiphenyls1lyloxyme%l)phe^^^ 
dro-7-methanesulphonyi-pyrimido[4.5KJJpyrimidin-2(lH)-one In 30ml of methanol was treated with 400mg 
(llmmol) of ammonium fluoride and the mixture heated at reflux for 1 hour. The mixture was evaporated and the 
product purified by flash chromatography on silica gel eluting with dichloromethane/methanol in a ratio of 20:1. 
The product-containing fractions were combined and evaporated to afford 257mg (96%) of 3-(2-bromophenyl)- 
3.4Klihydro-1-{3-(hydroxymethyl)phenyl]'7-methanesulphonyl-pyrimido(4,5-dJpyrimidin-2(^ as a white sol- 
id. (Mass spectrum (ESI) MH^ := 490]i 

j) A solution of 257mg (0.53mmol) of 3-(2-bromophenyl)-3.4-dihydro-1-(3-(hydroxymethyl)phenyip-meth- 
anesulphonyl-pyrimido(4,5-d]pyrimidin-2(1 Hyone in 1 5ml of dichloromethane was treated with 0.1 5ml (1 .Opmmol) 
of triethylamine and 104mg (0.6mmol) of methanesulphonic anhydride. After 18 hours 10ml of saturated aqueous 
sodium bicart>onate was added. The mixture was separated and the organic phase dried over magnesium sulphate, 
filtered and evaporated to afford 250mg (83%) of 3-(2-bromophenyl)-3,4-dihydro-7-(methanesulphonyl)-1-{3- 
{methanesulphonyloxymelhyl)phenyl]pyrimidot4.5-d]pyrimidin-2(1H)^ne as a colouriess oil. [Mass spectmm 
(ESI)MH* = 567]. 

k) A solution of 250mg (0.44mmd)oif 3K2-bromophenyl>^.4-dihydro-7-(methanesulphonyl>- 
nyloxymethyt)phenyqpyrimido[4,5-d]pyrimidin-2(1H><>ne in 10ml of dimethylfonnamide was treated with lllmg 
(O.Smmol) of potassium phthalimide and the mixture heated at 90^C for 1 hour then cooled and evaporated. The 
residue was partitioned between 30ml of dichloromethane and 30ml of water. The organic phase was collected, 
dried over magnesium sulphate, filtered and evaporated to afford 270mg (99%) of 3-<2-bromophenyI)-3.4-dihydro- 
7-(methanesulphonyl)-1-[3-(phthalimldomethyl)phenylh>yrimido[4,5HJ]pyrimidln-2(1^ as a white solid. [Mass 
spectrum (ESI) MH^ = 818]. 

I) 270mg {0.44mmol) of 3-{2-bromophenyl)-3.4-dihydro-7-(methanesuIphonyl)-1 -[3-{phthalimidomethyl)phenyl]py- 
rimido(4.5-dJpyrimidin-2(1 H)-one was treated with 3ml of aniline and the mixture heated to 1 80°C for 20 minutes 
and cooled. 20ml of ethyl acetate and 20ml of 2M aqueous hydrochloric add were added. The organic phase was 
dried over magnesium sulphate, filtered and evaporated to afford 230mg (83%) of 7-anilino-3-(2-bromophenyl)- 
3,4-dihydro-1-[3-(phlhalimidomethyl)phenylJpyrimido[4,5KlJpyrimidin-2(1l4)K)ne tan solid. [Mass spectrum 
(ESI) = 632]. 

Example 62 

[0165] A solution of 1.5g (2 mmol) of 7-anilino-3-(2-bromophenyl)-1-[3*((tert4)utyldiphenylsilyloxy)methyl)phenylJ- 
3.4-dihydro-pyrimido(4.5-d]pyrimidin-2(1H)-one in 30ml of tetrahydrofuran was treated with 2, 5ml (2, 5 mmol) of 
tetrabutylammonium fluoride (1M in tetrahydrofuran). The mixture was heated at reflux for 5 hours, cooled and evap- 
orated. The residue was partitioned between SOrnI of ethyl acetate and 50ml of 2M aqueous hydrochloric acid. The 
organic phase was washed with 40ml of water, dried over magnesium sulphate, filtered and evaporated. The residue 
was purified by flash chromatography on silica gel using dichloromethane/methanol 1 00: 1 as eluent. Product-containing 
fracOons were evaporated to give 550mg (55%) of 7-anilino-3-{2-br6mophenyl)-3.4-dihydro-1-[3-(hydroxymethyl)phe- 
nyl]pyrimido[4.5-d]pyrimidin-2(1H)-one as a while solid of melting point 136^0. (Mass spectrum (ESI) MH* = 486]. 
[0166] The 7-aninno-3-(24>romophenyl)-H3-((lert-butyldiphenylsilyloxy)methyl)-phen 
(4.5-d]pyrimidin-2(1 H)-one used as starting material was prepared as follows: 

[0167] 1.5g (2 mmol) of 3-(2-bromophenyl)-H3-(tert-butyldiphenylsilyloxymetfiyl)-phenyl}-3.4'dihydro-7-meth- 
anesu!phonyl-pyrimido(4.5-d]pyrimidin-2(1 H)-one (prepared In Example 61 (h)) was treated with 3ml of aniline and the 
mixture heated at 180*'C for 20 minutes and cooled. The mixture was poured into 50ml of 2M aqueous hydrochloric 
add and the precipitated product filtered off. washed with water and dried to afford i,5g (100%) of 7-aniltno- 
3^(2-b^)mophenyl)-1-[3-((tert-butyldiphenylsilyloxy>^T^ethyl)phenyll-3.4-dihyd^o-^ 
as a light brown solid. (Mass spectmm (ESI) MH* = 741]. 

Example 63 

[0168] A mixture of 180mg (0.37mmol) of 3-(2-bromophenyl)-3.4-dihydro-1-{4-(hydroxymethyl)phenylh7-meth- 
anesulphonyl-pyrimido(4,5-d]pyrimidin-2(1H)-one and 0.34ml (3.7mmol) of aniline was heated at 120^C for 3 hours. 
The reaction mixture was cooled to room temperature then triturated with 5ml of 2M hydrochloric add. The fawn solid 
was collected by filtration, washed with water then diethyl ether. The crude material was purified by flash chromatog- 
raphy on silica gel, using 3% methanol in (fichloromethane for the elutlon. Product containing Actions were combined 
and evaporated to give 65mg (35%) of 7-anilino^3-(2-bromophenyl)^.4-dihydro-1 -[4-(hydroxymethyl)phenyl]-pyrimido 
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(4,5-d]pyrimiclin-2(1 H)-one as an off-whHe solid of melting point 129-132<'C. \Mass spectrum (ESI) MH^ = 502]. 

101 69] The 3-(2-brofnophenyl)-3,4-dihydro-1 -[4-(hydroxymethyt}phenyl)-7-methanesulphonyl-pyrimido[4,5Kl]pyH- 

midin-2(1H)-one used as the starting material was prepared as follows: 

a) A solution of 5.9g (38.7mmol) of 4-nitrobenzyl alcohol, 17,6ml(193.5mmol) of 3.4-dihydro-2H-pyran and 500mg 
(2.6mmol) of p-toluene sulphonic add monohydrate In 200ml of dichloromethane was stirred at room temperature 
for 4 hours. The reaction mixture was evaporated and the residue purified by flash. chromatography on silica gel, 
using 1:4 ethyl acetate / hexane as eluent Product containing fractions were combined and evaporated to give 
8.52g (93%) of 2-(4-nitFobenzyloxyHotrahydropyran as a pale yellow oil. 

b) A solution of 8.5g (35.9mmol) of 2<(4'nitrobenzyloxy)-tetrahydropyran in 1 50m! of methanol was hydrogenated 
at room temperature and atmospheric pressure in the presence of 800mg of 1 0% palladium on carix)n for 8 hours. 
The catalyst was removed by filtration and the filtrate evaporated to give a dark yellow oil. Purification by flash 
column chromatography on silica get using 1:2 ethyl acetate / hexane as eluent gave 4.8g (65%) of 4-(tetrahydro- 
pyran-2-yloxymethyl)aniline as a pale yellow oil. [Mass spectrum (ESI) (MH-i-MeCN]^ = 249]. 

c) A solution of 4.25g (18.26mmol) of ethyl 4H:hloro-2-methylthio-pyrimidlne-5-cartx>xylate. 4.73g (22.85mmol) of 
4-(tetrahydropyran-2-yloxymethyl)aniline and 6.4ml (45.7mmol) of triethylamine in sieve-dried 1,4-dioxan was 
heated at eo^'C for 4 hours. The reaction mixture was evaporated and the residue partitioned between ethyl acetate 
and water. The ethyl acetate layer was separated, dried (MgS04) and evaporated to give a brown oil which was 
purified by flash chromatography on silica gel using1:4 ethyl acetate / hexane as eluent. Product containing frac- 
tions were combined and evaporated to give 6.68g (90%) of ethyl 4-I4-(tetrahydropyran-2-yloxymethyl)phenylJ 
amino-2-methylthiopyrimidine-5-cari30xylate as a yellow oil. [Mass spectrum (ESI) MhT = 404]. 

d) A solution of 6.6g (16.37mmol) of ethyl 4-[4-(tetrahydropyran-2-yloxymethyi)phenyl]amino-2-methylthiopyrimi- 
dine-5H::artx>xylate in 100ml. of anhydrous tetrahydrofuran was added dropwise to 20.5ml (20.5mmol) of lithium 
aluminium hydride (1 M in tetrahydrofuran) in 1 00ml of anhydrous tetrahydrofuran at 0°C. The reaction was warmed 
to room temperature for 2 hours then to 65^C where it was quenched by the sequential addition of 0.75ml of water. 
0.75ml of 2M sodium hydroxide solution and 2.25ml of water. The reaction was allowed to cool then filtered through 
filter aid and the filtrate evaporated to give 4.5g (75%) of 4-(4-(tetrahydropyran-2-yloxymethyl)phenyl]amino-5-hy- 
droxymethyl-2-methylthlo'pyrimidine as a yellow semi-solid. 

e) Reaction of 4,54g (12.57mmol) of 4-(4-(tetrahydropyran-2-yloxymethyl)phenyl]amino-5-hydroxymethyl-2-meth- 
ylthiopyrimidine in a method analogous to Example 7(c) gave.4.02g (89%) of 5-formyl-4-[4-(tetrahydropyran- 
2-yloxymethyl)phenyl]amino- 2-methylthiopyrimidine. 

0 Reaction of 4.0g (ll.lmmol)of 5-formyl-4-(4-(tetrahydropyran-2-yIoxymethyl)phenyl]amino- 2-methylthiopyrimi- 
dine with 2-bromoaniline in a method analogous to Example 37(0 93/® 1 • 3g (24%) of 5-(2-bromoanilino)methyl- 
4-(4-(tetrahydropyran-2-yloxymethyl)phenyl]amino-2-methylthiopyrimtdine as a pale yellow gum. [Mass spectrum 
(ESI)MH* = 515]. 

g) A solution containing 0.93g (1 .8mmol) of 5-(2-bromoanilin6)methyM-I4-(tetrahydropyran-2'yloxymethyl)phenyl] . 
amino-2-methylthiopyrimidine and 0.5ml (3.61mmol) of triethylamine in 5ml of anhydrous tetrahydrofuran was add- 

. ed dropwise to 1 .9ml (3.61 mmol) of a 20% solution of phosgene In toluene dissoh^ed in 5ml of tetrahydrofuran at 
0^*0 under an atmosphere of nitrogen. The reaction was stirred at 0°C for a ftjrther 60 minutes then evaporated. 
. The residue was partitioned between ethyl acetate (10ml) and 2M hydrochloric add (10ml). the ethyl acetate layer 
was separated then washed with saturated aqueous sodium bicartwnate (10ml), dried over magnesium sulphate, : 
filtered and evaporated to give 0.945g (97%) of 3-(24)romophenyl)-3,4-dihydro-1-[4-( tetrahydropyran-2-yloxyme- 
thyl)phenyl]-7-methylthio-pyrimido(4,5Hrf]pyrimidin-2(1H)-one as a yellow gum. (Mass spectrum (ESI) MH* = 541]. 

h) A solution of 0.945mg (1 .75mmol) of 3-(2-bromophenyl)-3,4-dihydro-1-[4-( tetrahydropyran-2-yloxymethyl)phe- 
nyl]-7-methylthia*pyrimido(4,5-dlpyrimldin''2(1H)-one in 10ml of saturated hydrogen chloride in ethyl acetate was 
stirred at room temperature for 2 hours. The reaction was diluted with ethyl acetate (10ml) then washed with water 
(1 0ml) jand saturated aqueous sodium bicart»onate (20ml), dried over magnesium sulphate, filtered and evaporated 
to give 0.68g (85%) of 3-(2-bromophenyl)-3.4Klihydro-1-(4-(hydroxymethyl)phenyl]-7-methylthi6-pyrimido(4 
pyrimidin-2(1 H)-one as a yellow gum. [Mass spectrum (ESI) MK*^ = 457]. 

i) 0.68g (1.49mmol) of 3-(2-bromophenyl)-3.4-dihydra-1-[4-(hydroxymethyl)phenyl]-7-methylthio-pyrimido[4,5-d] 
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pyrimidin-2(1H>one was reacted with 3-chk)roperbenzoic add In a manner analogous to 7f to give 0,36g (49%) 
of 3-(24}romophenyt)<3.4-dihydro-1-{4^hydroxymethyt)phenyl]-7-methafiesulphonylpyrimido[^ 
(1 HH>ne as a cream foam. (Mass spectrum (ESI) MHt = 491]. 

Example 64 

[01701 A solution of 160mg (0.253mmol) of 7-anilino-3-(2-bromophenyl)^3,4'dihydro-1-[4-(phthalimidomethyl)phe- 
nyt]pyrimido[4,5-d]pyrimidin*2(1H)-one and 0.5ml of hydrazine hydrate in 5ml of ethanol was stirred at room temper- 
ature under ah atnrK)sphere of nitrogen for 4 hours. The reaction mixture was evaporated and the residue purified by 
flash chromatography on silica gel using dichloromethane/methanot/acetic add/water (240:24:3:2) as the eluent Prod- 
uct containing fractions were combined and evaporated and the residue re-evaporated with toluene. The residue was 
then dissolved in 20ml of dichloromethane, washed with saturated aqueous sodium bicartx)ruite (20ml), dried over 
magnesium sulphate, filtered and evaporated to give 55mg (43%) of 1-{4-(aminomethyt)phenyt)-7'anilino- 
3-(2-bronrK>phenyl)-3,4Kjihydropynmldo[4.5-d]pyrimidln-2(1H)-6ne as a while solid of melting point 133-136"C. (Mass 
spectrum (ESI) MH* = 501]. 

(0171] The 7-aniIino-3-(2-bromophenyl)-3,4-dthydro-144'(phthalimtdomethyl)-phenyi]pyrimido[4.5^ 
(1H)-one used as the starting material was prepared from 7-anilino-3-(2-bromophenyl>^,4-dihydro-1-(4-(hydroxyme- 
thyl)phenyqpyrimido-[4,5-d]pyrimid!n-2(1H)-one (prepared in Example 63) In a method analogous to that described In 
Example 54. 

Example 65 

[0172] A mixture of 160mg (0.3mmol) of 3-(2-bromophehyl)-3,4-dihydro-7-methanesuIphonyl-1-(1-naphlhyl)pyriml- 
do[4.5-d]pyrimidin-2(1H)-one and 200jil (2.2mmol) of aniline was heated at 120®C for 2 hours. The residue was par- 
titioned between ethyl acetate (10ml) and 2M hydrochloric add (10ml) and the ethyl acetate layer separated then 
washed with saturated aqueous sodium bicart>onate (10ml), dried over magnesium sulphate, filtered and evaporated 
to givelOOmg (67%) of 7-anilino-3-(2-bromophenyl)-3.4-dihydro-1-(1-naphthyt)pyrimido[4,5-d]pyrimidtn-2(1H as 
an orange soird of melting point 120-125*C. (Mass spectrum (ESI) MH* = 522]. 

[0173] The 3-(2-bromophenyl)-3,4<lihydro-7-methanesuiphonyl-1-(1-naphthyt)pyrimido(4,5-d]pyrimidin-2(1H)-one 
used as the starling material was prepared in a method analogous to thiat described in Example 7 from ethyl 4-chloro- 
2-methytthiopyrimidine-5-cart>oxylate and 1-naphthylamine. 

Example 66 

(0174J A mixture of 0,655g (l.lmmolj of methyl 3-{[7-ben2ylsulphonyl-3-(2-bromophenyl)-1.2,3.4-letrahydrp-2-ox- 
opyrimido(4,5-d]pyrimidin-1-yl]methyl]benzoate and 0.55ml (6mmol) of aniline was heated at lOO^C for 2 hours. The 
reaction mixture was partitioned between dichloromethane(IOml) and 2M hydrochloric add (10ml) and the dichlo- 
romethane layer separated, washed with saturated aqueous sodium bicart^onate (10ml), dried over magnesium sul- 
phate, filtered and evaporated. The crude material was purified by flash chromatography on silica gel using 1:1 ethyl 
acetate / hexane as the eluent. Product containing fradions were combined and evaporated to give 120mg (20%) of 
methyl 3- [[7-anilino-3-(2-bromophenyl)-1.2.3,4-tetrahydro-2-oxopyrimldo(4,5-d]pyrimidin-1-yl]methyl]benzoate as a 
white solid of melting point 79-82*C. (Mass spectrum (ESI) MH* = 546]. 

[0175] The methyl 3-{{7-benzylsulphonyl-3^2-bromophenyl)-1,2,3,4-tetrahydro-2-oxopyrimido(4,5KJ]pyrimidirv1-^^ 
methyl]benzoate used as the starting material was prepared as follows: 

a) 650^1 (8.8mmol) of tiiionyl chloride was added dropwise to a stirred solution of 1 g (5.8mmol) of 3-(chloromethyl) 
benzoic add In 40mt of methanol at O^C under a nitrogen atmosphere, then stirred at room temperature bvemight 
The solvent was evaporated, ttie residue dissolved in dichloromelhane (3dml), washed with saturated aqueous 
sodium bicarbonate (2x40ml), brine (40ml), dried over magnesium sulphate, filtered and evaporated to give 0.94g 
(88%) of mettiyl-3-(chloromethyl)benzoate as a colouriess mobile liquid. 

b) A solution of 1g (2.2mmol) of 7-benzyl$ulphonyl-3-(24>romophenyl)-3.4-dihydropyrinfildo[4,5^]pyrimldin-2(1 H)- 
one In 20ml of dimethylformamide was cooled to 0*C under a nitrogen atmosphere, treated witii 112mg (4.2mmol) 
of 60% sodium hydride In mineral oil then stirred for 30 minutes. 440mg (2.4mniol) of mettiyl-3-(chloromethyl) 

. benzoate was added, then tiie reaction was heated at 90**C for 3 hours. The solvent was evaporated and the 
residue partitioned between etfiyl acetate (40ml) and water (40ml), the ettiyl acetate layer was separated, washed 
with saturated aqueous sodium bicart}onate (40ml), dried over magnesium sulphate, filtered and evaporated. The 
crude material was purified by flash chromatography on silica gel. eluting with 1 :1 ethyl acetate / hexane. Product 
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containing fractions were combined and evapofaled to give 750mg (56%) of methyl 3-II7-benzylsulphonyl 
3-(2-bn)mophenyl)-1 ,2.3,4-tetrahydro-2K>xopyriniido(4.5-d]pyrimidin-1 -yqmethyl]benzoate as a white solid. [Mass 
spectojm (ESI) MH* = 607J. 

(0176] The 7-ben2ylsulphonyl-3-(2-bromophenyl)-3,4-dihydropyrimldo(4.5-d]pyrimidin-2(1 H>-one was prepared in a 
manner analogous to that described in Example 8(a)-(0 starting from commerdally available 4-amino-5-carbethoxypy- 
rimidine-2-thiol and using benzyl bromide in place of lodomethane and 2-bromoaniline in place of 2,6-dichloroanlline. 

Example 67 

[01 77] A solution of 90mg (0.1 7mmol) of methyl 34(7-antlino.3-(2-bromophenyl)-1 .2,3,4-tetrahydro-2-oxopyrimido 
[4.5-dJpyrimidin-1-yl]methyl]benzoate in tetrahydrofuran/methanol/water (6ml:6ml: 1.5ml) was treated with 27mg 
(1.125mmol) of lithium hydroxide monohydrate then heated at 60«C for 3 hours under a nitrogen atmosphere. The 
solvent was evaporated and the residue partitioned between ethyl acetate (10ml) and 2M hydrochloric add (10ml). 
The ethyl acetate layer was separated, washed with saturated aqueous sodium bicari^onate (10ml). dried over mag- 
nesium sulphate, ffltered and evaporated to give 30mg (35%) of 3-([7-anilino-3-(2-bromophenyl)-1,2.3.4-tetrahydro- 
2-oxopyrimido[4,5-dlpyrimidin-1-yl]methyl]benzoic add as a pale yellow solid of melting point i80-183*C. [Mass spec- 
trum(ESI)MH*=:530J. 

Example 68 

[0178] Amixtureof158mg(0.35mmd)of3^2.6-dichlorophenyl)-7-methanesulphony|.3.4^ihydr^ 
[4,5-d]pyrimidin-2(1H)-one (prepared in Example 7) and 250fU (1.9mmol) of 4-elhoxyaniline were heated at 90^0 for 
2 hoi^rs. The reaction mixture was partitioned between dichloromethane (10ml) and 2M hydrochloric acid (10ml) and 
the dichloromethane layer separated, washed with saturated aqueous sodium bicarbonate (10ml). dried over magne- 
sium sulphate, filtered and evaporated. The crude material was purified by flash chromatography on silica gel, eluting 
with 1 :1 ethyl acetate / hexane. Product containing fractions were combined and evaporated to give 1 26mg (71 %) of 
3H2.6-dichlorophenyl)-7-(4-ethoxyaniIino)-3.4Klihydro-1-phenylpyrimido[4,5^]pyrimidi^^^ as a white solid of 

melting point 224-226*C. (Mass spectnjm (ESI) MH*^ = 506]. 

Example 69 

[01791 A solution of 960mg (1.29mmol) of 7-anliino-H3-(2-tert-butyldiphenylsilyloxyethyl)phenyl]-3-(2.6-dichloroph- 
.enyl)-3.4-dihydro-pyrimido[4.5-d]pyrimidin-2(1H)-one in dry telrahydrofuran (8ml) was treated with 1.6ml of a 1M so- 
lution of tetrabutylammonium fluoride in telrahydrofuran at 0**C. The reaction was allowed to warm to room temperature 
overnight The solvent was evaporated and the residue partitioned between ethyl acetate (30ml) and 2M hydrochloric 
add (30ml) and the ethyl acetate layer separated, washed with saturated aqueous sodium bicart)onate (30ml). dried 
over magnesium sulphate, filtered and evaporated to give 730mg of a daric brown solid. The crude material was tritu- 
rated with diethyl ether, the solid was collected by filtration and washed with more diethyl ether to give 240mg (37%) 
of 7-anilino-3-(2.6-dichlorophenyl)-3,4-dihydro-1 -I3-(2-hydroxyethyl)phenyGpyrimido(4,5KJ]pyrimidin-2(1 H)-one as an 
off white solid of melting point >250^C. (Mass spectrum (ESI) MH+ = 506]. 
[0180] The 7.aniIinoTl-{3-(2-t-butyldiphenyIsilyloxyethyl)phenylh3-(2,6-dichlorop 
pyrimidin-2(1H)-one used as starting material was prepared as follows: 

a) A solution of 0.8g (1.84mmol) of 5-(2.6-dichloroanilino)methyW-[3-(2-hydroxyethyl)phenyOamino-2-methylth 
opyrimidine (prepared in Example 37(f)). 580|il (2.2mmol) of tert-butylchlorodiphenylsilane. 0.38mg (S.Smmol) of 
imidazole and 15mg of N.N-dimethylamlnopyridine in dimethylfonmamide (5ml) was stirred under a nitrogen at- 
mosphere at room temperature overnight The solvent was evaporated and the residue partitioned between ethyl 
acetate (40ml) and 2M hydrochloric add (40ml). and the ethyl acetate layer separated, washed with saturated 
aqueous sodium bicart)onate (40ml). dried over magnesium sulphate, Filtered and evaporated to give 1.36g of 
443-(2-tertbutyldiphenylsilyloxyethyl)phenyl]amino-5-(2,6Kiichloroanilino)mem^ as a yel- 
low gum. [Mass spectrum (ESI) MhT = 673]. 

b) A solution containing 1.35g (2mmol) of 4-[3-(2-tertbutyldiphenylsiIyloxyethyl)-phenyl]amino-5-(2.6-dichloro- 
anilinQ)methyl-2-methylthiopyrimldine and 0.85ml (6mmol) of triethylamine in 5ml of anhydrous toluene wds added 
dropwise to 3.2ml (6mmol) of a 20% solution of phosgene in toluene dissolved in 10ml of toluene at O^C under an 
atmosphere of nitrogen. The reaction was then heated at reflux for 6 hours then evaporated. The residue was 
partitioned between ettiyl acetate (40ml) and 2M hydrochloric add (40ml) and the ethyl acetate layer separated. 
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washed with saturated aqueous sodium bicarix)nate (40ml), dned over magnesium sulphate, tittered and evapo- 
rated to give 1.5g of 1- (3K2-t4>uty1diphenylsilyloxyethyl)phenyn-3-(2,6KJIchlorophenyl)-7-methylthi 
pyrimido(4,5-d]pyrimidin-2(1H)-one as a yellow gum. (Mass spectrum (ESI) MH* = 699J. 

c) 1.4g (2mmol) of 1-[3-(2-t-buty!diphenylsllyloxyethyl)phenyQ-3-(2,6-dichloropheny!)-7-methylthio-3.4Klihyd 
rimidoI4,5-d]pyrimidin-2(1H)-one was reacted with 3-chloroperljenzoic add in a manner analogous to that de- 
scril>ed in Example 7(f) to give 0.98g (67%) of l-I3-(2-tert-l)utyldiphenylsllyloxyethyl)phenylJ-3-(2^ichlorophe- 
nyl)-7-methanesulphonyl-3,4-dihydropyrimldo(4i5-d]pyrlmidin-2(1H)-one as a cream solid. [Mass spectrum (ESI) 
MH* = 7311. 

d) A mixture of 980mg (i.22mmol) of H3-(2-t-butyldiphenylsilyloxyethyl)phenyl)-3-(2.6-dichlorophenyl)-7-melh- 
anesulphonyl-3,4-dihydropyrimidoI4,5-d]pyrimidin-2(1H)-one and 5ml of aniline was heated at lOO^C for 30 min- 
utes. The reaction was allowed to cool then poured into 50ml of 2M hydrochloric acid. The product was collected 
by filtration, washed with water (50ml), then hexane (50ml) and dried to give 960mg (96%) of 7-anilino-1 -(3-(2-tert- 
butyldiphenylsilyloxyethyl)phenyt]-3-(2.6KJichloroph6nyl)-3.4-dlhydro-pyrim!do[4.5-d]p^ as a 
fawn solid. (Mass spectrum (ESI) MH* = 744]. 

Example 70 

[0181] AsoIutionof125mg(0.214mmol)of7-anilino-3-(2,6K:hlorophenyl>-3.4-dihydro-1-I3-(2-meth^ 
thyl)phenyl]pyrimido[4.5-d]pyrimidin-2(1 H)-one in 5ml of 33% methylamine in ethanol was healed at 60^C for 3 hours. 
The reaction mixture was evaporated and the crude material purified by flash chromatography on silica gel. eluting 
with dichloromethane/methanol/acetic acid/water (120:14:3:2). Product-containing fractions were combined, evapo- 
rated and the residue evaporated with toluene. The residue was then dissolved in 50ml of dichloromethane. washed 
with 50ml of saturated aqueous sodium bicartwnate solution, dried over magnesium sulphate, filtered and evaporated 
to give 38mg (34%) of 7-anilino-3-(2,6-dichlorophenyl)-3,4<lihydro-1-l3-{2-(methy!amino)ethyOphenyQpyrimido(4,5-^^ 
pyrimidtrH2(1H)-one as a white solid of melting point 122-125^*0. (Mass spectrum (ESI) MH* = 519]. 
[01 82] The 7-anilino-3-<2.6-chlorophenyl)-3,4-dihydro-1-[3-(2-methanesulphonyloxyethyl)phenyl^ 
rimtdin-2(1 H)-one used as the starting material was prepared in a manner analogous to that described in Example 54 
(a) from 7-anilino-3-(2,6-dichlorophenyl>-3.4-dihydro-1-(3-( 2-hydroxyethyl)phenyl]pyrimido{4.5-d]pyrimidin-2(1H)- 
one (prepared in Example 69). 

Example 71 

(0183] Asolutionof125mg(0.214mmol)of7-anilino-3-(2,6-chlorophenyl)-3,4Hjihydro-1-[3-{2HTiethanesulphony^ 
thyl)phenyllpyrimidoI4,5-d]pyrimidin-2(1H)-one (prepared as described in Example 70) in 5ml of 33% dimethylamine 
in ethanol was heated at 60**C for 3 hours. The reaction mixture was evaporated and the crude material purified by 
flash chromatography on silica gel. eluting with dichloromethane/methanot/acetic acid/water (120:14:3:2). Product- 
containing fractions were combined, evaporated and the residue evaporated with toluene. The restdue was then dis- 
solved in 50ml of dichloromethane. washed with 50ml of saturated aqueous sodium bicarbonate solution, dried over 
magnesium sulphate, filtered and evaporated to give 18mg (16%) of 7-anilino-3-(2,6-dichlorophetnyl)-3,4-dihydro- 
1-I3-{2-(dimethylamino)ethyl]phenyl]pyrimido[4,5-d]pyrimldin-2(1H)-ono as a while solid of melting point 101-105*0. 
(Mass spectrum (ESI) MH^ = 533]. 

Example 72 

[0184] A mixture of 1.09g (2.i2mmol) of 3-(2,4-dichlorophenyl)-3,4-dihydro-1-(3-(2-hydroxyethyl)phenyl]-7-meth- 
anesuIphonyl-pyrimido[4;5-d]pyrimidin-2(1H)-one and aniline was heated at 120*C for 1 hour. The reaction mixture 
was partitioned between dichloromethane (20ml) and 2M hydrochloric acid (20ml) and the dichloromethane layer sep- 
arated, washed with saturated aqueous sodium bicarbonate (20ml), dried over magnesium sulphate, filtered and evap- 
orated. The crude material was purified by flash chromatography on silica gel. eluting with 5:1 ethyl acetate / hexane. 
Product containing fractions were combined and eyaporatekJ to give 630rng (55%) of 7-aniltno^2.4Hdichlorophenyl)- 
3,4-dihydro-1-(3-(2-hydrbxyethyl)phenyQpyrimido[4.5-d]pyrimidih-2(1H)^^ as a while solid of melting point 
21 3-21 7«C. (Mass spectrum (ESI) MH* = 506]. . 

[0185] The 3^2,4-dichlorophenyl)- 3.4-dihydro-1-(3r(2-hydroxyethyl)phenyl]- 7-methanesulphonyl-pyrimido(4,5-<q 
pyrimidin-2(1 H)-one used as the starting material was prepared as follows: 

a) 1-97g (2.83mmot)of 1-[3-(2-tertfautyldiphenylsilyloxyethyl)phenyO-3-{2,4-dichlorophen 
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thlo-pyrimidoI4.5-d]pyrimkJin-2(1 H)H)ne (prepared in a manner analogous to that described in Example 53(a)-(b) 
using 2.4-dichloroaniline in place of 2-chloro-6-methylaniline) was reacted with a 1M solution of tetrabutylammo- 
nium fluoride in a manner analogous to that described in Example 69. 1.3g (100%) of 3-(2,4-dichlofDphenyl)- 
3,4-dihydro-1-[3-(2-hydroxyethy1)phenylh 7-4nethylthio-pyrimido(4.5-d]pyrimidin-2(1H)-one was isolated as a yel- 
low solid. [Mass spectrum (ESI) MH^ = 461]. 

b) 1.3g (2.8mmol) of 3-(2.4-dichlorophenyl)- 3,4-dihydro-1-(3-(2-hydroxyethyl)phenylh 7-methylthio-pyrimido 
(4,&Ki]pyrimidin-2(1H)-one was reacteid with 3-chloroperbenzoic add In a manner analogous to that described in 
Example 7(0 to give 1.1 (78%) of 3-(2.4-dichlorophenyl)-3,4-dihydro-H3K2-hydroxyethyl)phenyt}-7-meth- 
anesulphonyl-pyrimido[4,5-d]pyrimidin-2(1H)^ne as a cream solid. [Mass spectaim (ESI) MH+ = 4931. 

Example 73 

{0186] A solution of 370mg (0,6mmol) of 7-anilino-3-(i2.4-dichlorDphenyl>-3.4-dihydro-143-(2-phthalimidoethyl)phe- 
nyllpyrimido(4.5<l]pyrimidin-2(1H)-one and 0.3ml (6mnK>l) of hydrazine hydrate in 5ml of dichloromethane/methanol 
was stin-ed at room temperature under an atmosphere of nitrogen ovemight. The reaction mixture was evaporated and 
the residue puriried by flash chromatography on silica gel, eluting with dichloromethane/metharral/aoetic add/water 
(120:14:3:2). Product containing fractions were combined and evaporated and the residue re-evaporated with toluene. 
The residue was then dissoh^ed in 20ml of dichlpromethane. washed with saturated aqueous sodium bicarbonate 
(20ml). dried over magnesium sulphate, filtered and evaporated to give lOOmg (33%) of V[3-(2-aminoethyl)phenyn- 
7-anilino-3r(2.4Klichlorophenyl)-3.4Hjihydropyrimido(4.5-d]pyrimidin-2(1H)-one as a white solid of melting point 
131-135«C, (Mass spectrum (ESI).MH* = 505]. 

10187] The 7-anilino-3K2,4-dichlorophenyl)-3.4-dihydro-1-(3-(2-phthalimidoethyi)phenyOpyrimido[4.W 
(1H)-one used as the starting material was prepared from 7-anilino-3-(2,4<lichlorophenyi)-3,4-dihydro-1-[3-(2-hydrox- 
yelhyl)phenyl]pyrimldo[4.5-d]pyrimidin-2(1H)-one (prepared In Example 72) In a method analogous to that described 
in Example 54. 

Example 74 

(01 88] A solution of 1 20mg (0.2mmol) of 7-aniljno-3-(2,4-dichlorophenyl)-3.4-dihydro-1 -(3-(2-meth anesulphonyloxye- 
thyl)phenyl]pyrimido[4,5-d]pyrimidin-2(1 H)-one in 4ml of 40% methylamine in ethanol was heated at 50°C for 3 hours. 
The reaction mixture was evaporated and the crude material purified by fiash column chromatography on sIRca gel 
eluting with dichloromethane/methanol/acetic add/water (120:14:3:2). Product containing fractions were combined 
and evaporated to give 1 0nr^g (16%) of 7-anilino-3-(2.4-dichlorophenyl)-3.4-dihydro-1 43-(2-(methylamino)ethyllphenylJ 
pyrimidoI4.5-d]pyrimidin-2(1H)-one as a white solid of melting point 120-122*'C. [Mass spectrum (ESI) MH* = 519]. 
[0189] The7-anllino-3-(2,4-chlorophenyl)-3.4-dihydro-1-[3-(2-methanesuIphonyloxyethyl)phenyq^^ 
rimidin-2(1H)-one used as the starting material was prepared from 7-anilino-3-(2,4rdichlorpphenyl)-3,4-dihydro- 
1-(3-(2-hydroxyethyl)phenylJpyrimido(4,5-<^Jpyrimidin-2(1H)^ne (prepared in Example 72) In a method analogous to 
that described in Example 54(a)J 

Example 75 

(0190] A solution of 204mg(0.35mmol) of 7-anilino-3-(2.4-chlorophenyl)^.4KJihydro-H3-(2-me 
thyl)phenyllpyrimido(4.5-d]pyrimidin-2(1 H)-one (prepared in Exarnple 74) in 4mi of 33% dimethylamine in ethanol was 
heated at 40*»C for 2 hours. The reaction was evaporated and the crude material purified by flash chrornatography oh 
silica gel eluting with dichloromethane/methanol/acetic add/water (120:14:3:2). Product containing fractions were com- 
bined and evaporated to give 80mg (43%) of 7-anflino-3H2,4-dichlorophenyl>-3.4-dihydro-1-(3-(2-(dimethylamiTO^^ 
phenyl]pyrimido(4,5-d]pyrimidin-2(1H)-one as a white solid of melting point 101-105^C. (Mass. spectrum (ESI) MH* = 
533]. 

Example 76 

(0191] A mixture of 240mg (0.4mmol) of 7-benzylsdphonyl-3-(24)ronrK}phenyl)-1-cydphexylrTiethyl-3.4-dihydrx>-py- 
rimido(4,5-d]pyrimidin-2( 1 H)-one and 0.39ml (4.3mmol) of anOine was heated at 1 50**C for 2 hours. The reaction mixture 
was cooled to room temperature then partitioned between 2M hydrochloric add (20ml) and dichloromethane (20ml). 
The organic layer was separated, washed with saturated aqueous sodium bicarbonate (20ml), dried oyer magnesium 
sulphate, filtered and evaporated. The crude material was purified by flash chromatography on sjllca gel, eluting with 
1 :2 ethyl acetate / hexane. Product containing fractions were combined and evaporated to give 80mg (42%) of 7-anilino- 
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3-{24)romophenyl)-l-cydohexylmethyl-3.4-dihydropyrimido[4,5-d]p^^ as an off-white solid of melting 

point 20a-202^C. [Mass spectrum (ESI) MH* = 492], 

[0192] The 7-ben2ylsuiphonyl-3-(24)romophenyl)-1-cydohexylmethyl-3,4KJihydropyrimidol4,5Kflpyri^^ 
one used as the starting material was prepared from 7-benzylsulphonyl-3-{2-bromophenyiy-3,4<lihydropyrimido(4,5-dJ 
pynmidin-2(1 H)-one (prepared in Example 66) and bromomethytcydohexane in a method analogous to that described 
in Example 66(b). 

Example 77 

[0193] A solution of 195mg (0.3mmol) of 7-anilino-3-(2.4-dichlorophenyl)-3.4-dihydro-1-(4-(2-phthalimidoethyi)phe- 
nyl]-pyrimidol4.5-d]pyrimidin-2(1 H)-one and 150^U (3mmol) of hydrazine hydrate in methanol / dichtoromethane (3ml: 
3ml) was stirred at room temperature under an atmosphere of nitrogen overnight The reaction mixture was evaporated 
and the residue purified by flash chromatography on silica gel eluting with dichlpromethane/methanol/acetic add/water 
(120:14:3:2). Product containing fiBCtions were combined and evaporated and the residue re-evaporated with toluene. 
The residue was dissolved in 20ml of dichloromethane. washed with saturated aqueous sodium bicarbonate (20ml), 
dried over magnesium sulphate, filtered and evaporated to give 90mg (67%) of H4-{2-aminoethyl)phenyl]-7-anilino- 

3- (2,4-<Jichlorophenyl)-3.4-dihydropyrimidol4,5-dlpyrimidin-2(1H)-one as a white, solid of melting point 117-121'C. 
(Mass spectrum (ESI) MH* = 505). 

(0194] The7-anillno-3-(2.4-dichIorophenyl)-3.4-dihydro-1'[4^(2-^hthallnrMdoethyl)phenyO-pyri 

(1H)-one used as the starting material was prepared from ethyl 4-chloro-2-methylthio-5-pyrimidlnecartK)xy!ale and 

4- {2-(tert-butyldiphenylsilyloxy)ethyl]annine in a manner analogous to that described in Example 63. 2.4-dichloroaniline 
was used in place of 2-bromoaniline in step 63(0- 

(01 95] The 4-[2-(tert-butyldiphenylsilyloxy)ethyl]aniline was prepared as follows: 

(0196] A solution containing 3g (1 dmmol) of 4-nttrophenethyl alcohol, 5.2ml (20mmol) of tert-butylchlorodiphenylsi- 
lane, 3.05g (45mmol) of imidazole and 438mg (3.5mmol) of N.N-dimethylaminopyridine In dimethylformamide (20ml) 
was stirred under a nitrogen atmosphere at room temperature for 3 hours. The solvent was evaporated and the residue 
partitioned t>etween ethyl acetate (40ml) and 2M hydrochloric add (40mi). The ethyl acetate layer was separated, 
washed with saturated aqueous sodium bicartx>nate (40ml), dried over. magnesium sulphate, filtered and evaporated 
to give 6.56g of 4-(2-(tert-butyfdiphenylsilyloxy)ethyl]nitrobenzene as a yellow gum. 

(0197] A solution of 6.5g (16mmol) 4-I2-(tert-butyldiphenylsilyloxy)ethyl]nitrobenzene in methanol (30ml) containing 
750mg of 10% palladium on carbon was hydrogenated at room temperature and atmospheric pressure for 2 hours. 
The catalyst was removed by filtration and the solvent evaporated to give 5.7g of 4-(2-(tert-butyldlphenylsilyloxy)-ethyl] 
phenylamine as a colouriess liquid. [Mass spectrum (ESI) Mli^ = 376]. 

Example 78 

[0198] A mixture of 350mg (0.7mmol) of 3-(2.4-dichlorophenyl)- 3,4-dihydro-1-[4-(hydroxymethyl)phenyl]-7-meth- 
anesulphonyi-pyrimido[4,5'd]pyrimidin-2(1H)-one and 2ml of aniline was heated at 120^C for 3 hours. The reaction 
was cooled to room temperature then partitioned between 2M hydrochloric add (20ml) and dichloromethane (20ml). 
The organic layer was separated, washed with saturated aqueous sodium bicarbonate (20ml), dried over magnesium 
sulphate, filtered and evaporated to give 200mg (57%)of 7-aniUno-3-(2.4-dichiorophenyI)-3,4-dihydro-1 -l4-{hydroxyme- 
thyl)phenyl]-pyrimido(4,5-d]pyrimidin-2(1H)-one'as a yellow solid of melting point 121-125*C. (Mass spectaim (ESI) 
MH* = 4921. 

[0199] The 3-(2,4-dichlorophenyl)- 3.4-dihydro-1-(4-(hydroxymethyl)phenyl]-7-methanesulphonyl-pyrimido[4,5-d] 
pyrimidin-2(1H)one used as the starting material was prepared in a manner analogous to that descnl>ed in Example 
63. 2,4KlichIoroaniline was used In place of 2-bromoannine in step 63(f). 

Example 79 

[0200] A mixture of 200mg (0.48 mmol) of 3-(2,4,6-trichlorophenyl)-7-methanesulphonyl-3,4-dihydro-1 -methylpyrim- 
ido[4,5-d]pyrimidir>-2(1 H)^ne and 300mg (1.4 mmol) of 4-[2-(diethylamino)ethoxy]aniRne was heated at 180*0 for 30 
minutes. The mixture was cooled and the product purified by column chromatography on silica gel using dichlorometh- 
ane/methanot/acetic add/water (240:24:3:2) for the elu6on. Product-containing fractions were combined, evaporated 
and the residue evaporated with toluene. The residue was then dissolved In 40ml of dichloromethane, washed with 
40ml of saturated aqueous sodium bicarbonate solution, dried over magnesium sulphate, filtered and evaporated to 
afford 45mg (17%) of 3-(2,4,6-trichlorophenyl)-7-(4-[2-(diethylaminp)ethoxy]anilino]-3.4-dihydro-1-methy(pyrimido 
(4,5-d]pyrimidin-2(1 H)-one as a white solid of .melting point 1 42*0, 

(0201] The 3-(2.4,6-trichlorophenyl)-7-methanesulphonyl-3,4-dihydro-1-methylpyrimidoI4,5-dJpyrimi 
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used as starting material was prepared in a method analogous to that for 3-{2,6-dichlorophenyl)-7-methanesu1phonyl- 
3,4<lihydro-1-methylpyrimido[4.5-d]pyrim!dia-2(1H>-one of Example 1 using 2.4,6-trichloroanillne in place of 
2,6-dt^toroaniline. 

Example 80 

10202] A solution of 200mg (0.23 mmol) of 1-[3-(tert-butyldiphenylsilyloxyethyl)phenyll-3-(2,4-dichlorophenyiy- 
74442-(diethylamlno)elhoxy]anilinoJ-3.4-<lihydropyrlmido(4,5-dlpyrimidin-2( in SmI of tetrahydrofuran was 

treated with O.Smi (0.5 mmol) of a 1M solution of tetrabutytammonium fluoride in tetrahydrofuran. After 1 hour the 
mixture was evaporated and the product purified by chromatography on silica gel using dichloromethane/methanol in 
a ratio 20:1 as eluting solvent. Evaporation of the product-containing fractions followed by trituration of the residue with 
hexane and filtration gave 60mg (42%) 3-(2,4-dichlorophenyl)-7-I442-(diethylamino)ethoxy]aniltno]-3.4-dihydrt>- 
1-13-(2-hydroxyethyl))phenyl]pyrlmido(4,5-dlpyrimidin-2(1H)-one as a white solid of melting point IIO^C, 
[0203] The Hi^tert-*utyWiphenylsilyloxyethyl)phenyih3-(2.4Klic^ 

lino]-3,4-dihydropyrimldo(4.5-d]pyrimidin-2(1 H)-one used as starting material was prepared as follows: 
[0204] A mixture of 500mg (0.7 mmol) of 1-[3-(tert-butyldiphenylsilyloxyethyl)phenyl]-3-(2,4-dichlorophenyl)-3.4-di- 
hydro-7-methanesulphonyl-pyrimido(4.&^pyrimldin-2(1 H)-one and 1 g (4.8 mmol) of 4-l2-(diethylamino)ethoxy]aniline 
was heated at lOO'^C for 30 minutes. The mixture was cooled and the product purified by column chromatography on 
silica gel using dichloromethane/methanol/acetic add/water (240:24:3:2) for the elution, PnxJuct-containing fractions 
were combined, evaporated and the residue evaporated with toluene. The residue was then dissolved in 40ml of dichlo- 
romethane, washed with 40ml of saturated^aqueous sodium bicarbonate solution, dried over magnesium sulphate, 
filtered' and evaporated to afford 200mg (33%) of 143-(tert-butyldiphenylsilyloxyelhyl)phenyfl-3-(2.4-dichlorophenyl)- 
7-[4-I2-(diethylamlno)ethoxy]anilino}-3.4-dihydropyrimidoI4,5-d]pyrimidin-2(1H)-one as a yellow gum. [Mass spectrum 
(ESI)MH* = 859]. 

[0205] The 143-(tert-4)utyldiphenylsilyloxyethyi)phenyl]-3-(2.4-<iichIorophenyl)-3.4Klihydro-7-methanesu^ 
rinriidot4,5-d]pyrimidin-2(1H)-one was prepared in a manner analogous to that for 1-I3-(2-{tert-butyldlphehylsilyloxy) 
ethyf)phenyl]-3-(2<hloro-6-methylphenyl)-3,4-dihydro-7-methanesulphonyl-pyrimido{4 of 
Example. 53(d) using 2,4-dichloroaniline In place of 2-chloro-6-methylaniline. 

Example 81 

[0206] A solution of 50mg (0.07 mmol) of 3-(2.4-dichlorophenyl)-7-(4-{2-(diethylamino)ethoxy)anilino}-3.4-dihydro- 
1-[3-(2-phthalimidoethyi)phenyl]pyrimldo-[4,5-d]pynmidin-2(1 H)-one in 5ml of ethanol was treated with 0.5ml of hydra- 
zine hydrate. After 18 hours the mixture was evaporated and the product purified by column chromatography on silica 
gel using dichloromethahe/methanol/acetic acid/water (60:18:2:3) for the elution. Product-containing fractions were 
combined, evaporated and the residue evaporated with toluene. The residue was then dissolved in 40ml of dichlo- 
romethane. washed with 40ml of saturated aqueous sodium bicartjonate solution, dried over magnesium sulphate. 
flKered and evaporated. The residue was triturated with pentane and filtered to give lOmg (23%) of 3-(2,4<lichloroph- 
enyl)-7^4^2-(diethylamlno)ethoxy]anilino^3.4-dihydro-1-p-(2-aminoethy!)phenylIpyrimidoI^ 
as a white solid of melting point 108X. 

[0207] 3-(2,4-dichlorophenyl>-744-12-(diethylamino)ethoxy]anilino]-3.4-dihydro-143-(2-phthanmidoeth^ 
rimido[4,5-d]pyrimldin-2(1H)-one used as starting material was prepared as follows: 

a) A solution of lOOmg (0.16 mmol) of 3-(2,4-dichlorophenyl)^7-I4-{2-(diethylamino)ethoxy]anilinoJ-3,4-dihydro- 
143-(2-hydroxyethyl))phenyl]pyrimido[4,5-d]pyrimid1n-2(1H)-one of Example 80 in 10ml of dichloromethane was 
treated with 0.05ml (0.32 mmol) of triethylamine and 34mg (0.2 mmol) of methanesulphonic anhydride. After 4 
hours the mixture was washed with 10ml of saturated aqueous sodium bicarbonate, dried over magnesium sul- 
phate, filtered and evapbrgited to give 1 0Omg (90%) of 3-(2,4-dichlorophenyl)-7-{4-[2-(diethylamino)ethoxy]anilinoK 
3.4Kilhydfo-1-[3-(2-metf)anesuIphonylpxyethyI)phenyqpyrimido[4,5-d]pyrimidin-2(1 H)-^ as a white solid. [Mass 
spectrum (ESI) MH* ^ 699]. 

b) A solution of 50mg (0.07 mmol) of 3-(2.4-dichlorophenyl)-744-[2-(diethyiaminp)ethoxy]anilino]-3.4-d^^ 
1-(3-(2-methanesulphonyloxyethyl)phenyI]-pyrimido[4,5-d]pyrimldin-2(1H)-one In 5 ml of dimethylformamlde was 
treated with 17mg (0.09 mmol) of potassium phthalimide and the mixture was heated at 90"C for 1 hour. The 
mbcture was cooled and evaporated. The residue was partitioned t>etween 20ml of ethyl acetate and 20 ml of water. 
The organic phase was dried over magnesium sulphate and evaporated to yield 50mg (95%) of 3-(2,4-dichloroph- 
enyl)-7>[4-[2-(diethylamirio)ethoxy]anitine]-3.4Kiihydro-1-[3^2-phthaliniidoethyl^^ 

2(1 H)-one as a white solid. [Mass spectmm (ESI) MH* = 750]. 



45 



EP 1 123 295 B1 



Example 82 

(02081 50mg (0,07 mmol) of 3-(2.4Kllchlorophenyl)-7<4-I2-{diethylamlno)ethoxyl-anifino)^^ 
anesulphonyloxyethyl)phenyl]pyrimldoI4,5-d]pyrlmldin-2(1 H)-one of Example 81 (a) was treated vwth 3ml of a 33% so- 
lution of dimethylamine In ethanol and the mixture healed at 50**C for 3 hours. The mixture was cooled and evaporated. 
The product was purified by column chromatography on silica gel using dichloromethane/melhanol/acetic add/water 
(240:24:3:2) for the eluUon. Product-containing fractions were combined, evaporated and the residue evaporated with 
toluene. The residue was then dissolved in 40ml of dichloromethane, washed with 40ml of saturated aqueous sodium 
bicarbonate solution, dried over magnesium sulphate, filtered and evaporated to affoid lOmg (22%) of 3-(2,4-dichlo- 
rophenyl)-7-[4-[2-(diethylamino}-ethoxy]anitino]-3,4Klihydro-1-[3-(2-(dimethyla 
midln-2(1 H)-one as a white solid of melting point 92**C. 

Example 83 

[0209] A mixture of 300mg (0.65 mmol) of 3-(2.4-dichlorophehyl}-3.4-dihydro-7-methanesulphonyl-1 -phenylpyrimido 
[4.5-d]pyrimidin-2(1H)-one and 400mg (1.9 mmol) of 4-[2-(diethylamino)ethoxy]aninne was heated at IBO'C for 30 
minutes. The mixture was cooled and the product purified by column chromatography on silica gel using dichloromelh- 
ane/methanol/acelic add/water (240:24:3:2) for the elutlon. Product-containing fractions were combined, evaporated 
and the residue evaporated with toluene. The residue was then dissolved in 40ml of dichloromethane, washed with 
40ml of saturated aqueous sodium bicartjonate solution, dried over magnesium sulphate, filtered and evaporated to 
afford 30mg (8%) of 3-(2.4-dichlorophenyl>-7^4-(2-(diethylamino)ethoxy]anilino]-3,4-dihydro-1-pheny!pyrimidol4,5^^ 
pyrimidin-2(1H)-one as a white solid of melting point 106-108**C. 

(0210] The 3-(2,4-dichlorophenyl)-3,4-dihydro-7-methanesulphonyl-1-phenylpyrimidoI4.5-d]pyrimidin-2(1H^ 
used as starting material was prepared in a method analogous to that for 3-(2,6-dichlorophenyl)-7-methar)esutphonyt- 
3,4-dthydro-1-phenylpyrimido(4.5-d]pyrimidin-2(1H)-one of Example 7 using 2.4-dichloroaniline in place of 2,6-dichlo- 
roaniline. 

Example 84 

[0211] A mixture of 370mg (0,6 mmol) of (2-{3-(3-(2.6-dichlorophenyl)-7-methanesulphonyl-2-oxo-3.4-dihydro-2H- 
pyrimido[4.5-d]pyrimidin-1-yl]-phenylJ-1.1-dimethyl-ethyl)-carbamic add tert-butyl ester and 300mg (3.2 mmol) of an- 
iline was heated at 140**C for 40 minutes and cooled. 10ml of dichloromethane and 10ml of trifluoroacetic add were 
added. After 10 minutes the mixture was evaporated and the product purified by column chromatography on silica gel 
using dichloromethane/methanol/acetic add/water (240:24:3:2) for the elution. Product-containing fractions were corh- 
bined, evaporated and the residue evaporated with toluene. The residue was then dissolved in 40ml of dichloromethane, 
washed with 40ml of saturated aqueous sodium bicarbonate solution, dried over magnesium sulphate, filtered and 
evaporated to afford, after trituration in dichloromethane/pentane. 73mg (23%) of 1-(3-(2-amino-2-nfiethyl-propyl)-phe- 
nylh3-(2,6-dichlorophenyl)-7-phenyfamino-3,4-dihydro-pyrimido[4,5-d]pyrimidin-2(1H)-^ as a white solid of melting 
point 128*»C. 

[021 21 The (2-(3-[3-(2,6Kfichlorophenyl)-7-methanesutphonyl-2-oxo-3,4-dihydro-2H-pyrimido[4.5<l]pyrimidin- -yl]- 
phenylJ-1 ,1 -dimethyl-ethyl)-carbamic add tert-butyl ester used as starting material was prepared as follows: 

a) An ice-cooled suspension of 50g (215 mmol) of ethyl 4-chloro-2-methylthiopyrimidine-5-carlx)xylate in 300ml 
of ethanol was treated dropwise with a solution of sodium ethoxide (prepared from S.lg (222 mg.atom) of sodium 
and 300ml of ethanol). After 1 hour the mixture was evaporated and the residue partitioned between 400ml of 
dichloromethane and 400ml of water. The organic phase was dried over magnesium sulphate, filtered and evap- 
orated to give 48g (92%) of ettiyl 4-ethoxy-2-mettiylthiopyrimidine-5-cart)oxytate as a colourless oil. [Mass spec- 
trum (ESI) MH* = 243]: 

b) A dry-ice/acetdne cooled solution of 15g (62 mmol) of etiiyl 4-etiipxy-2-meihyltiiiopyrimidine-5-carl)oxylate in 
500 ml of dichloromethane was treated dropwise with 185ml (185 mmol) of a 1M solution of diisobutytaluminium 
hydride in dichloromethane. After 1 hour, 1 2mt of saturated ammonium chloride was added and the mixture allowed 

. to warm to ambient temperature. The mixture was filtered through hyflo filter aid and evaporated to afford 12.4g 
(100%) of 4-ethoxy-2-methylthio-5-(hydroxymethyl)pyrimidine as a pale yellow oil. (Mass spectrum (ESI) MH* = 
201].. 

c) A solution of 12.4g (62mmol) of 4-ethoxy-2-methylthio-5-(hydroxymetiiyl)-pyrimidine in 500ml of dichlorometh- 
ane was treated with 54g (620mmol) of manganese dioxide. After 3 hours the mixture was filtered and evaporated 
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to give 1 2.7g (1 00%) of 4-elhoxy-2-methyllhiopyrimidine-5-carboxaldehyde as a white solid. (Mass spectrum (ESI) 
MH*^199]. 

d) A mixture of 12.7g (64 mmol) of 4-ethoxy-2-methytthiopyrimidine-5-cart}oxaldehyde, 10.4g (64mmol) of 
2.6-dlchloroaniIine and 0.6g (3 mmol) of toluenesulphonic add monohydrate in 400ml of toluene was heated at 
reflux with azeotropic removal of water for 1 8 hours. The mixture was cooled and added dropwise to an ice-cooled 
suspension of 2.4g (65mmol) of lithium aluminium hydride in 400ml of tetrahydrofuran. After 1 hour, the mixture 
was quenched by the cautious addition of 2.4ml of water, 1J2ml of 2M aqueous sodium hydroxide and 3.6mi of 
water The mixture was filtered through hyflo filter aid and evaporated to give 22g (100%) of 5-(2.6-dtchloroanlli- 
nomelhyl)-4-ethoxy-2-methylthiopyrimidlne .as a viscous orange oil which was used without further purification. 
[Mass spectrum (ESI) MH* = 344J. 

e) 22g (64mmol) of 5-(2,6-dichloxoanilinomethyl)-4-ethoxy-2-methylthiopyrimidine was treated with 100ml of con- 
centrated sulphuric add and the mixture was heated at 120° C for 20 minutes, cooled and cautiously added to 
1500ml of ice/water. The mixture was extracted with dichloromethane (3 x 300ml). The combined organic phases 
were dried over nriagnesium sulphate, filtered and evaporated to afford 14g of a brown solid. A small portion was 
purified by flash chromatography using ethyl acetate/isohexane in a ratio of 1:2 as eluent to give 5-(2,6-dichloro- 
aninnomethyl)-2-methylthio-3H-pyrimidin-4-one as a white solid. [Mass spectrum (ESI) MH* = 316]. 

0 13.6g (43 mmol) of crude 5-(2.6-dichIoroaniHnomethyl)-2-methylthio-3H-pyrimidin-4-one was treated with 120ml 
of phosphorus oxychloride and the nriixture heated at lOO^^C for 15 minutes then cooled. The mixture was evapo- 
rated and cautiously partitioned between 200ml of ethyl acetate and 200ml of water. The organic phase was dried 
over magnesium sulphate, filtered and evaporated. The product was purified by flash chromatography on silica 
gel eluting with diethyl ether/isohexane in a ratio of 1 :9 to give 3.2g (22%) of 4-chioro-5-(2,6-dichloroaniIinomethyl)- 
2-methylthiopyrimidine as a pale yellow oil. [Mass spectaim (ESI) MhT - 334]. 

g) A solution of 520mg (1.6 mmol) of 4-chloro-5-(2,6-dichloroanilinomethyl>'2-'methylthiopyrimidine. 420mg (1.6 
mmol) of (2-(3-aminophenyl)-1,1-dimethyt-«thyl)-carbamic add tert-butyl ester and 250mg (1.7 mmol) of N.N-di- 
ethylaniline in 5ml of dichloromethane was heated at 80**C until the solvent had evaporated and then to 120*C for 
30 minutes and then cooled. The product was purified by flash chromatography on silica gel eluting with diethyl 
ether/isohexane in a ratio 1 :1 to give 350mg (39%) of (2-(3-[5-[(2.6-dichIorophenylamino)-methyI]-2-methylthiopy- 
rimtdin-4-yl-amino]-phenyl)-1,1-dimethyl-ethyl)-carbamic add tert-butyl ester as a white solid. (Mass spectrum 
(ESI) MH* = 562]. 

h) A solution of 320mg (0.6 mmol) of (2-(3-l5-[(2.6-dichlorophenyIamlno)-methyl)-2-methylthiopyrimidin-4-yl-ami- 
no] -phenyl)-1 ,1 -dimethyl-ethyl)-carbamic add tert-butyl ester in 40ml of toluene was treated with 0.25ml (1 .8 mmol) 
of triethylamine and the resulting solution was added dropwise to a solution of phosgene (0.6ml of a 20% solution 
in toluene) in a further 40ml of toluene. The mixture was heated at reflux for 1 hour and then cooled. 80ml of ethyl 
acetate and 80ml of water were added: The organic phase was dried over magnesium sulphate, filtered and evap- 
orated to give 350mg (100%) of (2-(3-(3-(2,6-dichlorophenyl)-7-methylthio-2-oxo-3,4-dihydro-2H-pyrimido(4.5-d] 
pyrimidin-1-yl}-phenyl]-1,1-dimethyl-elhyl)-carbamic add tert-butyl ester as a white solid. {Mass spectrum (ESI) 
MH^ = 588]. 

i) A solution of 350mg (0.6 mmol) of (2-I3-[3-(2,6-dichlorophenyl)-7-methyllhio-2K)xo-3.4-dihydro-2Hi3yrimido 
[4,5-d]pyrimidin-1-yl]i>henylJ-1,1-dimethyt-ethyl)-cart)amic add tert-butyl ester in 10ml of dichloromethane was 
treated with 400mg (1.2 mmol) of 3-chloropert)enzoic add (50% wAy water) and the mixture stin-ed for 3 hours. 
Dimethyl sulphoxide (0.5 ml) was added. After a fiirtiier 10 minutes 10ml of saturated aqueous sodium bicarbonate 
was added. The organic phase was dried over magnesium sulphate, filtered and evaporated to give 370mg (100%) 
of (2^3-(3-(2,6-dichlorophenyl)-7-methanesulphonyI-2-oxo-3,4-dihydro-2Hi)yriniido[4,5Ki] 

nylhi ,1-dlmethyl-ethyl)-carbamic add tert-butyl ester as a white solid. [Mass spectrum (ESI) MHT = 620]. 

The (2-(3-aminophenyl)-1 , 1 -dimethyl-ethyl )-cari5amic add tert-butyl ester used as starting material in part (g) 
above was prepared as follows: 

j) A solution of 4g (16.5 mmol) of ethyl 4-brpmophenylacetate in 60ml of diethyl ether was treated with 26ml (36.4 
mmol) of a 1.4M solution of methylmagnesium bromide in toluene/tetrahydrofijran (3:1) and the mixture heated at 
40''C for 1 hour and then cooled. 100ml of saturated aqueous ammonium chloride were added and the phases 
separated. The organic phase was dried over magnesium sulphate, filtered and evaporated to give 3.5g (93%) of 
1 -(4-bromophenyl)-2-methyl-propan^2-ol as a colouriess oil. ^ass specftriim (ESI) MH* = 229]. 
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k) A solution of 3.5g (15,4 mmol) of 1-{4-bromophenyl)-2-fnethyl-propan-2K)J in 20ml of glacial acetic acid was 
treated with 630mg (15.4 mmol) of acetonitrile and copied In Ice. 10ml of concentrated sulphuric acid was added 
slowly and the mixture stirred for 72 hours. The mixture was poured into 3p0ml of ice/water and neutralised with 
potassium carix>nate. The product was extracted with diethyl ether (2x250ml). Tlie combined organic phases were 
dried over magnesium sulphate, filtered and evaporated. The product was purified by recrystallisation from diethyl 
ether/hexane to give 3.3g (80%) of N-I2-(4-bromophenyl>-1,1-dimethyl-ethyI]-acetamide as a white solid. |Mass 
spectrum (ESI) MH"^ = 270]. 

1) An ice-<»olecl solution of 3.3g ( 12 mmol) of N-I2-(4-bromophenyl)-1 ,1-dimethylethyll-acetamlde in 3ml of con- 
centrated sulphuric acid was treated dropwise with a mixture of 3ml of concentrated sulphuric acid and 6ml of 90% 
nitric add. After 1 hour the mixture was cautiously added to 200ml of Ice/water and the precipitated product ex- 
^ tracted with 150ml of dichlorpmethane. The organic solution was dried over magnesium sulptiate, fPtered and 
evaporated to give 3.7g (98%) of N•(2-(4-bromo-3Hfutrophenyl)-1,1-din^lethyl-ethyl^acetamide as a white solid. 
[Mass spectrum (ESI) MH^ = 315]. 

m) A solution of 3,5g (11 mmol) of N-{2-(4-bromo-3-nllrophenyl)-1,1-dimethylethyl]-acetamide in 60ml of ethanol 
was treated with 3ml (22 mmol) of triethylamine and SOOmg of 10% palladium on charcoal. The mixture was hy- 
drogenated at atmospheric pressure for 6 hours, filtered and evaporated. The residue was partitioned between 
60ml of ethyl acetate and 60ml of saturated aqueous sodium bicarbonate. The organic phase was dried over 
magnesium sulphate, filtered and evaporated to give 1.7g (75%) of N-J2-(3-aminophenyl)-1.1-dimethyl-ethyfl- 
acetamide as an orange gum. (Mass spectrum (ESI) MH* = 207]. 

n) A solution of 1 .7g (8.3 mmol) of N-I2-(3-aminophenyl)-1,1-dimethyl-ethyl^acetamide in 20ml of ethylene glycol 
was treated with 3g (75 mmol) of sodium hydroxide and the mixture heated at 1 95^*0 for 20 hours. The mixture 
was cooled and added to 150ml of 1M aqueous sodium hydroxide saturated with sodium chloride. The product 
was extracted with diethyl ether (3x1 00ml). The combined organic phases were dried over magnesium sulphate, 
filtered and evaporated to give 1.2g (88%) of 3-{2-amino-2-methylpropyl)-aniline as a colourtess oil. (Mass spec- 
trum (ESI) M+CHaGN* = 206]. 

o) A drynce/acetone cooled solution of 1g (6.1 mmol) of 3-(2-amino-2-methylpropyl)-aniIine in 30ml of tetrahydro- 
furan was treated dropwise with a solution of 1.13g (6.1 mmol) of di-tert-butyi dicarbonate In 20 ml of tetrahydro- 
furah. The cooling was removed after 1 hour and ^e mixture allowed to warm to ambient temperature and stirred 
at this temperature for 2 hours. 40ml of saturated aqueous ammonium chloride was added. The organic phase 
was dried over magnesium sulphate, filtered and evaporated. The product was purified by flash chromatography 
on silica gel using diethyl ether/isohexane in a ratio of 1:1 as eluent to give 960mg (60%) of (2-(3-aminophenyl)- 
1 .1-dimethyl-ethyl)-cart}amic add tert-butyl ester as a white solid. (Mass spectrum (ESI) MH* = 265). 

Example 85 

(021 3] A mixture of 400mg (0.62 mmol) of (2-[3-[3-(2.6-dichIorophenyl)-7-methanesulphonyl-2K)xo-3.4-dihydro-2H- 
pyrimido[4.5-d]pyrimidin-1-yl]-phenyl]-2-ethyl-butyl)-carbamjc add tert-butyl ester and 600mg (6.5 mmol) of aniline was 
heated at 140*^C for 45 minutes and cooled. The residue was dissolved in 20ml of a 1:1 mixture of dichloromethane 
and trifluoroacetic add. After 10 minutes the mbdure was evaporated and the product purified by flash chromatography 
on silica gel using a gradient elution from dichloinomethane/methanol 98:2 to dichloromethane/methanol 95:5. Product- 
containing fracfions were evaporated and the residue dissolved in 4ml of dichloromethane. The product was predpi- 
tated by the addition of pentane and subsequently filtered and dried to give 65mg (19%) of 1-(3-(1-aminomethyl-1 -ethyl- 
propyl)i)henyll-3-(2,6-dlcWoro-phenyl)-7-phenylamino-3,4KJihydro-pyrimi H)-one trifluoroace- 

tate as a white solid of melting point 232**C. 

[0214] The (2-[343-(2,6-dichlorophenyl)-7-methanesulphonyl-2K)xo-3,4-dihydro-2H-pyrimidoI4,^ 
phenyO-2-ethyl-butyl)-carbamic add tert-butyl ester used as starting material was prepared using a method analogous 
to that described for (2-{3-[3-(2.6-did)lorophenyt)-7-methanesulphonyl-2-oxoT3.4Klihydro-2H-pyrimido{4,M 
din-1-yt}-phenyl)^1,1-dimethyf-ethyl><:arii>amlc add tert-butyl ester of Example 84 using (2-(3-amlnophenyl>-2-ethyl- 
butyl)-carbamic add tert-butyl ester in place of (2-(3-aminophenyl)-1 ,1 -dimethyl-ethyl>K:arbamic add tert-butyl ester. 
[021 5] The (2-(3-aminophenyl)-2-ethyi-butyl)-carbamic add tert-butyl ester was prepared as follows: 

a) A dry-ice/acetone cooled solution of 2g (12 mmol) of 3-nitrophenylacetonitrile in 100ml of tetrahydrofuran was 
treated with 4.4g (26.5 mmol) of iodoethane. 3g (27 mmol) of potassium tert-butoxtde and 800mg (3 mmol) of 
18-crown-6. The mixture was stirred for 18 hours allowing tiie reaction ternperature to steadily rise to ainbient 
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temperature. 100ml of saturated aqueous ammonium chloride were added and the organic phase separated, dried 
. over magnesium sulphate, filtered and evaporated. The product was purified by flash chromatography on silica 
gel using diethyl ether/hexane in a ratio of 3:7 as eluent. Product-containing fractions were evaporated to give 
2,1g (80%) of 2-ethyl-2-(3-nitro-phenyl)-butyron1trile as a pale brown ofl. [Mass spectrum (ESI) MH* = 219]. 

5. 

b) A solution of 3.2g (14.7 mmoj) of 2-ethy(-2-(3-nitro-phenyl)-butyronilrile in 50ml of ethand was treated with 
350mg of water-wet Raney nickel arid the mixture heated to 60* C. 1 0ml of hydrazine hydrate was added dropwise 
over 20 minutes and the reaction stin-ed for a further 1 hour at 60*C. The cooled mixture was filtered through hyflo 
filter aid iaind evaporated to give 2.5g (90%) of 2-(3-amino-phenyi)-2-^thyl-butyronltrile as an orange oil. (Mass 

10 spectrum (ESI) MH* = 189]. 

c) A solution of 2,5g (13 mmol) of 2-(3-amino-phenyl)-2-ethyl-butyronitrile in 30ml of tetrahydrofuran was treated 
with 30ml (30mrnol) of a 1M solution of lithium aluminium hydride in tetrahydrofuran and the mixture was heated 
at reflux for 2 hours then cooled. The mixture was cautiously quenched by the addition of 1ml water, 0.5ml 2M 

IS sodium hydroxide and 1.5ml water and then filtered through hyflo filter aid. The filtrate was evaporafed to give 

0.88g (35%) of 3-(1-aminomethyl-1-ethyl-propyl)-aninne as a pale yellow oil. (Mass speclaim. (ESI) MH* = 193]. 

d) A drynce/acetone soluOon of 880mg (4.6 mnrrol) of 3-(1-amlnomethyH-ethylpropyl)-aniline in 30ml of tetrahy- 
drofuran was treated dropwise with a solution of 850mg (4.6mmol) of di-tert-butyl dicarbonate in 30 ml of tetrahy- 

20 drofuran. After 1 hour the cooling was removed. After a further 2 hours 4bml of saturated aqueous ammonium 

chloride were added. The organic phase was dried over magnesium sulphate, filtered and evaporated. The product 
was purified by flash chromatography on silica gel using diethyl ether/isohexane in a ratio 2:3 as eluent Product- 
containing fractions were evaporated to afford 950mg (71%) of (2-(3-aminophenyl)h2-ethyl-butyl)-carbamic acid 
tert'butyl ester as a pale orange oil. [Mass spectrum (ESI) MKT = 293]. 

25 

Example 86 

[0216] A solution of 200mg (0.3 mmol) of 2-(3-[3-I3-(2.4-dichlorophenyl)-2-oxo-7-phenylamirv)-3,4-dihydro-2H-py- 
rimido[4,5-d]pyrimidin-1-yl]-phenyl]-propyl)Hsoindole-1,3-dione in 10ml of ethanol was treated with Iml of hydrazine 

30 hydrate. After 1 8 hours at ambient temperature the mixture was evaporated and the product purified by column chro- 
matography on silica gel using dichloromethane/methanol/acetic acid/water (240:24:3:2) for the elution. Product-con- 
taining fractions were combined, evaporated and the residue evaporated with toluene. The residue was then dissolved 
in 40ml of dichloromethane, washed with 40ml of saturated aqueous sodium bicart>onate solution, dried over magne- 
sium sulphate, filtered and evaporated to aflbrd, after trituration in dichloromethane/pentane, 25mg (1 6%) of 1 -[3-(3-ami- 

35 no-propyl)-phenyl]-3-(2,4Kiichlorophenyl)-7-phenylamtno-3,4-dihydro-pyrimido[4,5-d]pyrimidin-2(^ as a solid of 
melting point 120**C. 

[021 7] The 2-(3-(3-[3-(2.4-dichlorophenyI)-2-oxo-7-phenylamino-3,4-dihydro-2H-pyrimido(4,5-^ 
nyl]-propyt]-isoindole-1 .3-dione used as starting material was prepared as follows: 

40 a) An ice-cooled suspension of 2.1g (53 mmol) of sodium hydride (60% w/w dispersion in mineral oil) in 120ml of 

tetrahydrofuran was treated dropwise with a solution of 6.5g (47 mmol) of 4-methoxybenzyl alcohol in 40ml of 
tetrahydrofuran. After 30 minutes, a solution of lOg (43 mnr>ol) of ethyl 4-chloro-2-methylthiopyrimidihe-5-carbox- 
ylate was added slowly. After a further 40 minutes the reaction was quenched by the cautious addition of 60ml.of 
saturated aqueous ammonium chloride. The mixture was separated and the organic phase dried over magnesium 

45 sulphate, filtered and evaporated to give 14.2g (99%) of ethyl 4-(4-methoxy-ben2yloxy)-2-me%lth?opyrimidine- 

5-cart)0xylate as a pale yellow oil. [Mass spectrum (ESI) MK*^ = 335]. 

b) An icoKJOOled suspension of 1 .6g (42 mmol) of lithium aluminium hydride in 150ml of tetrahydrofuran was treated 
slowly with a solution of 14g (42 mmol) of ethyl 4-(4-methoxy-benzyloxy)-2-methylthidpyrimidine-5-carix)xylate in 

so 1 sOrtil of tetrahydrofuran. After 1 5 minutes the reaction was quenched by the cautious addition of 1 ;5ml of water. 

0.8ml of 2M aqueous sodium hydroxide and 2.3ml of water. The resulting suspension was fi^ltered ttuough hyflo 
filter aid. The filtered solid was washed thoroughly with tetrahydrofuran and the oomt>lned filtrate and washings 
evaporated. The residue was partitioned between 200ml of dichloromethane and 100ml of water. The organic 
phase was dried over magnesium sulphate and filtered. To the filtrate was added a further 1 00ml of dichloromethane 

55 which was then treated with 36g (414 mmol) of manganese dioxide. The mixture was stirred at ambient temperature 

for 2 hours and filtered through hyflo filter aid: The filtrate was evaporated to give 11. 6g (95%) of 4-{4-methoxy- 
benzyloxy>-2-methyithlopyrimidine-5-carii>oxaldehyde as a pale yellow oil. [Mass specfaum (ESI) MKT = 291]. 
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c) A mixture of 11.6g (40 mmol) of 4-(4-methoxy-benzyloxy)-2-me%imiopynmidine-5K»rb^^ 6.5g (40 
mmol) of 2.4-dichlofoaniline and 400mg (2.1 mmol) of tohjenesulphonic acid monohydrate was heated at reflux 
with azeotropic removal of water for 1 hour and cooled. The mixture was added dropwise to an ice-cooled sus- 
pension of 1,5g (40 mmol) of lithium aluminium hydride in 100ml of letrahydrofuran. After 1 hour the reaction was 
quenched by the cautious addition of 1 .5ml of water, OJml of 2M aqueous sodium hydroxide solution and 2.2ml 
of water. A further lOOml of tetrahydrofuran was added and the mixture filtered through hyflo filter aid and the 
filtrate evaporated to give Ip.Sg (60%) of 5-(2,4KJichloroanllinomethyl)^4-methoxy-benzyloxy)-2-methylthlopy- 
rimidine as an orange-coloured viscous oil which was used without further purification. [Mass spectrum (ESI) MH* 
= 436]. 

d) A solution of 5g (1 1 .5 mmol) of 5K2.4-dichloroanilinomethyl>^-(4Hnethoxyt)enzyloxy)-2HTiethylthiopyrimi in 
30ml of trifluoroacetic acid was heated at reflux for 20 mkiutes. cooled and evaporated. The product was purified 
by flash chromatography on sHica gel using ethyl acetate /isohexane in a ratio of 1 :2 as eluent. Product-containing 
fractions were combined and evaporated to give 1.2g (24%) of 5-I2.4-dichloroaniIinomethyl]-2-methylthio-3H-py- 
rimidin-4-one as a pale yellow solid. [Mass spectrum (ESI) MH* = 31 6). 

e) A solution of 1 .2g (3.8 mmol) of 5-[2.4-dichloroanilinomethyl)-2-methylthio-3H-pyrimidin-4-one in 40ml of phos- 
phorus oxychloride was treated with 0.6ml (3.7 mmol) of N.N-diethylaniline and the mixture was heated at 11(y>C 
for 1 hour, cooled and evaporated. The residue was cautiously partitioned between 40ml of ice/water and 30ml of 
diethyl ether. The aqueous phase was extracted with a further 30ml of diethyl ether and the combined organic 
phases were dried over magnesium sulphate, filtered and evaporated to give 1 .1 g (87%) of 4-chloro-5-(2,4-dichlo- 
roanilinomelhyl>.2-melhylthiopyrimidine as an oil which slowly soRdified to a white solid. [Mass spectmm (ESI) 
MH* = 334J. ^ ' 

f) A solution of 180mg (0.54 mmol) of 4-chloro-5-(2.4-dtchloroanilinomethyl)-2-methylthiopyrimidine in 3ml of 
dichloromethane was treated with 150mg (0.54 mmol) of 2-[3-(3-aminophenyl)-propyljHSoindoIe-1.3-dione and 
85mg (0.57 mmol) of N.N-diethylaniline and the mixture heated to 1 20*C allowing the dichloromethane to evaporate 
and then heated at i20*»C for a further 30 minutes. The cooled mixture was subjected to flash chromatography on 
silica gel eluting with ethyl acetate/isohexane in a ratio of 1:2. Product-containing fractions were combined and 
evaporated to give 200mg (64%)of 2-(3-(3-I5-((2.4KJidiloroanilinomelhyO-2-methylthiopyrimidir1-4-yl-amino^ 
hyl]-propyl]-isoindole-1.3-dione as a white solid. [Mass spectrum (ESI) MH* = 578]. 

g) A solution of 200mg (0.35 mmol) of 2-[3-[3-(5-[(2.4-dichloroaniIinomethylJ-2-methyitfiiopyrimidin-4-yl-aminoh 
phenyI}-propyl]Hsoindole-1 .3-dione in 10ml of toluene was treated with 0.1 5ml (1 .05 mmol) of triethylamine and 
the resulting mixture was added dropwise to an jce-cooled solution of 0.4ml (0.7 mmol) of phosgene (as a 20% 
solution in toluene) in a further 20ml of toluene. The mixture was heated at reflux for 1 hour and then cooled. 30ml 
of ethyl acetate and 30ml of water were added. The organic phase was dried over magnesium sulphate, filtered 
and evaporated fo give 1 80mg (85%) of 2.(3-[3-(3-(2.4.dichlorophenyl).7HTiethylthio-2-oxo-3.4-dihydro-2H-pyrim- 
ido(4.5-d]pyrimidin-1-yl]-phenyl]-propylJ-isoindole-1.3-dione as a white solid. (Mass spectrum (ESI) MH* = 604J. 

h) A solution of 180mg (0.3 mmol) of 243-(3-[3-(2.4-dichlorophenyl)-7-methylthio-2-oxo-3,4-dihydro-2H-pyrimido 
[4,5-d]pyrimidin-1-yll-phenylJ-propyl]-lsblndole-1.3-dibne in 10ml of dichloromethane was treated with 200mg (0.6 
mrnol) of 3-chloropert)en2oic acid (50% w/w water) and the mixture stin-ed at ambient temperature for 18 hours. 
0,1ml of dimethyl sulphoxide was added. After a further 15 minutes 10ml of dichloromethane and 20ml of saturated 
aqueous sodium blcart)onate were added. The organic phase was dried over magnesium sulphate, filtered'and 
evaporated to give 190mg (100%) of 2-(3.(343-(2,4-dichlorophenyl)-7-methanesulphonyl-2-oxo-3.4-dihydro-2H- 
Py^J"W^W.5Kl]pyrimidjn-1-yll.phenyl^ as a white solid. [Mass spectrum (ESI) MH* = 

i) A mixture of 190mg (0.3 mmol) of 2-[3-[3-(3-(2.4^ichlorophenyf).7-methanesuIphonyl-2-oxo-3,4^ihydlx>-2H- 
pyrimido(4.5-d]pyrimidin•1-yl]-phenyl]-prDpyI]^soindole-1.3-dione and 1ml of ariiline was heated at 140^C for 35 
minutes and then cooled. The mixture was added to 40mt of 2M aqueous hydrochloric acid and the precipitated 
product was filtered off, washed witii 2M aqueous hydrochloric add, then with water and finally dried to give 200mg 
(100%) of 2-[343-(3-(2.4-dichlorophenyl)-2-oxo-7-phenylamino-3.4-dihydro-2H-pyrimido [4.5-d]pyrimidin-1-yl]- 
phenyQ-propyflHsoindole-l .3-dione as a pale brown solid. [Mass spectrum (ESI) MH* = 649]. 

The 2-[3-(3-aminophenyl)-propyl]-isoindole-1.3-dione used as starting material in part (0 was prepared as 
follows: 
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j) To a solution of 15g (100 mmol) of sodium iodide in 120ml of acetone was added 3g (11 mmol) of N-(3-bromo- 
propyl)phtfialimide and the mixture was tieated at reflux for 30 minutes. The cooled mixture was filtered and evap>- 
orated. The residue was partitioned between 50m! of diethyl ether and 50mi of water. The organic phase was dried 
over magnesium sulphate, filtered and evaporated to give 2.6g (75%) of N>(3Hodopropyl)phthalimide as a white 
solid. [Mass spectrum (ESI) MH^ = 316]. 

k) Under an atmosphere of nitrogen, a stirred suspension of 1 .6g (24 mg.atom) of zinc dust (< 1 0 micron diameter) 
in 20ml of dimethylfonnamide was treated with 0.11 ml (1 .2 mmol) of 1 ,2-dibromoethane and the mixture was heated 
to OO^'C then allowed to cool to room temperature. The heating and cooling was repeated twice more. 0.04mi (0.24 
mmol) of chlorotrimethyfsllane was added and the mixture stirred at ambient temperature for 30 minutes. The 
mixture was then treated with 1.26g (4 mmol) of N-(3-iodopropyl)phthalimide and the resulting suspensfon stirred 
for 30 minutes at ambient temperature and then heated at 35^C for 1 hour and cooled. To the mixture were then 
added sequentially 750mg (3 mmol) of 1-iodo-3-nitrobenzene. 60mg (0.06 mmol) of tris(dibenzytideneacetone) 
dipalladium and 70mg (0.23 mmol) of tn^o-tolyOphosphine and the resulting mixture stirred at ambient temperature 
for 1 hour. The suspension was filtered and the filtrate diluted with 50ml of ethyl acetate, washed twice with 40ml 
of water, dried over magnesium sulphate, flKered and evaporated. The product was purified by flash chromatog- 
raphy on silica gel using ethyl acetate/isohexane in a ratio of 1:2 as eluent. Product containing fractions were 
combined and evaporated to give 190mg (20%) of 2-(3-(3-nitrophenyl)-propyl]-isoindole-1.3-dione as a pale pink 
solid. [Mass spectrum (ESI) MH+ = 311]. 

1 ) A solution of 1 90mg (0.6 mmol) of 2-(3-(3-nitrophenyl)-propyl)-isoindole-1 .3-dione in 20ml of ethanol was treated 
with 50mg of 10% palladium on charcoal and shaken in an atmosphere of hydrogen for 2 hours. The mixture was 
filtered and the filtrate evaporated to give 120mg (71%) of 2-[3-(3-aminophenyl>-propyt]HSoindole-1.3-<lk>ne as a 
yellow oil. [Mass spectrum (ESI) MH^ - 281]. 

Example 87 

[021 8] A solution of 58mg (0.1 mmol) of 7-anilino-3-(2,4-dich!orophenyl)-3.4-dihydro-1 -(3-(2-methanesulphonyloxye- 
thyl)phenyl]-pyrimido[4.5-dJpyrimidin-2(1H)rone (prepared in Example 74) and 0.5ml of diethylamine in 2ml of ethanol 
was heated at 50'G for 3 hours. The reaction mixture was evaporated and the crude material purified by flash chro- 
matography on silica gel, eluting with 5% methanol in dichloromethane. Product containing fractions were combined 
and evaporated to give 16mg (28%) of 7-anillno-3-(2.4-dichlorophenyI)-1-(3-[2-(diethylamino)ethyl]phenylJ-3.4-dihy- 
dro-pyrimido[4.5-d]pyrimidin-2(1H)-oneas an off-white solid of melting point 186^C. [Mass spectrum (ESI) MH^ = 561]. 

Example 88 

[0219] A solution of 58mg(0.1mmol)of7-anilino^3-(2,4-dichlorophenyl)-3,4-dihydro-1-[3-(2-methanesulphonylo^ 
thyl)phenyl]'pyrimido(4.5-d] pyrimidjn-2(1 H)-one (prepared in Example 74) and 0.5ml of morpholine in 2ml of ethanol 
was heated at 50^C for 3 hours. The reaction, mixture was evaporated and the crude material was purified by flash 
chromatography on silica gel, eluting with 5% methanol in dichlorometiiane. Product containing fractions were com- 
bined and evaporated to give 26mg (45%) of 7-anilinp-3-(2,4-dichlorophenyl)-3,4-dihydro-1-[3-{2-morpholinoethyl)phe- 
nyI]-pyrimido(4,5-d]pyrimidin-2(1 H)-one as a pale yellow sofid of melting point 1 1 8^C. (Mass spectrum (ESI) MH* = 575J. 

Example 89 

[0220] A solution of 58mg (0.1 mmol) of 7-anilino-3-(2,4-dichlorophenyl)-3.4-dihydro-1 -[3-(2-meUianesulphonyloxye- 
tfiyl)phenyl]-pyrimido[4,6-d]pyrimidin-2(1H)-one (prepared in Example 74) and lOOmg of piperazine in 2ml of ettianol 
was heated at 50'*C for 3 hours. The reaction mixture was evaporated and the crude material purified by flash chro- 
matography on silica gel. eluting with dichlorometiiane/methanol/acetic add/water (90: 18:3:2). Product containing frac- 
tions were combined and evaporated. The resWue was dissolved in 10m! of dichlorometiiane, washed witti saturated 
aqueous sodium bicart)onate (10ml), dried over magnesium sulphate, filtered and evaporated to give 3mg (5%) of 
7-ani!ino-3-(2.4-dichlorophenyl)-3.4-dihydro-1 -(3-[2-(1-piperazinyl)-ettiyl]phenyI]-pyrimido[4,5-d]pyrimidir)-2(1 H)-dne 
as a white solid of melting point 126"C. [Mass spectrum (ESI) MH^ = 574]. 

Example 90 

[0221] A mixture of lOOmg (0,26mmol) of 3-(2,6-dichlorophenyl)-3.4-dihydro-7-(methanesulphonyl)-1-methylpyrim- 
ido[4,5-d]pyrimidin-2(1 H)-one (prepared In Example 1 0 and 2m] of Rirfurylamine was stinred at room temperature over- 
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night under a nitrogen atmosphere. The reaction mixture was partitioned between dichloromethane (lOml) and 2M 
hydrochloric add (10ml). and the organic phase washed with saturated aqueous sodium bicarbonate (10ml), dried 
over magnesium sulphate, filtered and evaporated. The crude material was triturated with diethyl ether/hexane. filtered 
and dried under vacuum to give 80mg (76%) of 3K2,6-dichlorophenyl)-3.4KJihydro-7-(fufBn.2-yknethylamino)-lH^ 
ylpyrimido(4,5-d]pyrimidin-2(1H)-one as a pale brown solid of melting point 150« C (with decomposition). [Mass spec- 
trum (ESI) MH* = 404). 

Example 91 

(02221 A solution of 320mg (0.47mmol) of 1-[3-(2-tert-butyldiphenylsilyloxyelhyl)-phenyl]-3-(1-oxy-pyridin-3-yl). 
7-phenylamino-3,4-dihydro-pyrimidoI4,5-d)pyrimidin-2(1H)-one in dry tetrahydrofiiran (5ml) was treated with 0.425ml 
(0.425mmol) of tetrabutylammonlum fluoride (1M solution In tetrahydrofuran) then sUried at room temperature for 2 
hours. The solvent was evaporated and the crude material purified by flash chromatography on silica gel. eluling with 
10% methanol in dichloromethane. Product containing fractions were combined and evaporated to give 95mg (61%) 
of 1-[3-(2-hydroxyelhyl)-phenyl>3-(lK)xy-pyridin-3-yl)-7i}henylamino-3.4-dihydropyrimido[4.^^ 
as a pale brown solid of melting point 22(^0 (with decomposition). [Mass spectrum (ESI) MH* = 455]. 
10223] The H3^2-tert-butyldlphenytsnyloxyethyl)-phenyl]-3-(1-oxy-pyri^^ 

doI4.5-d]pyrimidin-2(1H)-one used as the starting material was prepared In a manner analogous to that described in 
Example 53, using 3-aminopyridine In place of 2Hchloro-6-methyl-anaine (53b) and 3 molar equivalents of 3-chlorop- 
erbenzoic add Instead of 2 (53d). 

Example 92 

[0224] A solution of 320mg (0.47mmol) of 1-(3-{2-tert-butyIdiphenylsilyloxyethyl)-phenyn-3-(furan.2-yl-methyl)- 
7-phenylamino-3,4-dihydro-pyrimido[4.5-d]pyrimidin-2(1H)-one in dry tetrahydrofuran (5ml) was treated with 0.6ml 
(0.6mmoi) of tetrabutylammonlum fluoride (1 M solution in tetrahydrofuran) then stirred at room temperature for 2 hours. 
The solvent was evaporated and the crude material purified by flash chromatography on silica gel, eluting with 4:1 
ethyl acetate/hexane. Product containing fractions were combined and evaporated to give 170mg (82%) of 3-(furan- 
2-ylHTiethyl).1.I3-(2-hydroxyethyl)-phenyl]-7i)henylamino-3.4KJihydro-pyrimido[4.5KJ]pyrim^^ as a pale 

pink solid of melting point 1 95°C. [Mass spectrum (ESI) MH* = 442]. 
[0225] The 1 43-(2.tert-butyldiphenylsilyloxyethyl)i)henylJ-3.(furaii-2-yl-^ 

doI4.5-d]pyrimidin-2(1H)-one used as the starting material vyas prepared In a manner analogous to that described In 
Example 53, using fiirfurylamlne in place of 2-chloro-6-methyl-aninne (53b). 



Claims 

1. Compounds of the general fomiula 




(0 



wherein 

represents hydrogen, lower alkyi, aryl. aryl-tower alkyl. heteroaryl. heteroaryWower alkyi. lower eydoalkyi 
or tower cydoalkyl-lower alkyf. 

represents lower alkyl. aryl. aryWower alkyl. heteroaryl. heteroaryWower alkyl, lower eydoalkyi or lower cy- 
doalkyHower alkyl. and 

represents hydrogen, lower alkyl. aryl, aryWower alkyl, heteroaryl. heteroaryWower alkyl, lower eydoalkyi, 
lower cydoalkeriyi or lower cycloalkyllower alkyl, 

wherein term ^ower alkyl", alone or in combination means a straight-chain or branched-chain alkyl group 
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containing from 1 to .7 carbon atonns; 

the terni ^owe^ alkoxy" nneans a lower, alkyi group which is bonded via an oxygen atom; 

the tenm "lower cydoalkyt", alone or in combination means a cydoalkyi group containing from 3 to 7 carbon; 

the term lower cycloalkenyi" means a cydoalkenyl group containing from 4 to 7 cartwn atoms; 

the temi "aryl", alone or in combination means a phenyl or naphthyl group which is optionally mono- or 

multiply-substituted by halogen; lower alkyi, lower alkoxy, lower-alkoxy tower alkyi, trifluoromethyl, hydroxy, 

hydroxy lower-alkyi, 

cart>oxylic acid, cartwxylic ester, nitro, amino, phenyl, wherein the substituents may be the same or different, 
and/or by a group of the foonula -Z-NR^RS or -Z-OR^ in which Z represents a spacer group and R^ and RS 
each individually represent hydrogen or lower alkyI or R^ and RS together with the nifrogen atom to which 
they are attached represent a 4-. 5- or G^embered saturated or partially unsaturated or 5- or 6-membered 
aromatfc heterocyclic group which contains one or more hetero atoms selected from nifrogen. sulphur and 
oxygen and which is optionally substituted by lower alkyI, lower alkoxy and/or oxo and/or which is optionally 
benz-fused, and in which is defined as H or lower-alkyi; 

the terrh "spacer group" means -(CHa)^,- in whfch m stands for 1 . 2, 3 or 4 and - 0(CH2V which n stands 
for 2. 3 or 4. wherein the carbon atoms of the— (CHg)^- chain may be opttonaUy nnono - or di-substituted 
by tower-alkyi, hydroxy lower-alkyi or tower-alkytoxy lower-alkyf. wherein the substituents may be the same 
or different; 

the term "heteroaryl". alone or in combination, means a 5- or 6-membered heteroaromatic group which 
contains one or more hetero atoms selected from N, S and O and which may be benz-fiised and/or substituted 
in the same manner as "aryl" defined above; and 

the temi "halogen" means fluorine, chlorine, bromine or iodine; 
and phannaceutically acceptable salts of basic compounds of formula I with acids, or phanmaceutically acceptable 
salts of addle compounds of formula 1 with bases. 

Compounds according to daim 1, wherein the term "aryl". alone or in combination means a phenyl or naphthyl 
group which is opfionally mono- or multiply-substituted by halogen, lower alkyI, lower alkoxy. trifluoromethyl, hy- 
droxy!, nifro. amino and phenyl. 

Compounds according to daim 1 of the general formula 




wherein R^o represents lower alkyI, aryl or.aryl-lower alkyl. R20 represents aryl and R30 represents hydrogen, lower 
alkyI, aryl or aryWower alkyl. wherein these tenns are defined in the same way as claim 1. 

Compounds according to claim 3 of the general formula 




wherein Rio^ represents aryl which term is defined In the same way as the tenm aryl in claim 1 and R2o and 
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have the significance given in claim 3. 

5. Compounds according to daim 4, wherein R"*^^ represents phenyl. 

6. Compounds according to daim ^. wherein R20 represents halophenyl. 

7. Compounds according to daim 5, wherein represents 2.6-dichlorophenyl. 

8. Compounds according to any one of daims 3 to 7, wherein R3*> represents phenyl substituted by a group of the 
formula -Z-NR'^RS in which Z represents a spacer group and R^ and RS each individually represent hydrogen or 
lower alkyi or R^ and RS together with the nitrogen atom to which they are attached represent a 4-, 5- or 6-membered 
saturated or partially unsaturated or 6-or 6-memberiBd aromatic heterocydic group which contains one or more 
hetero atoms selected from nitrogen, sulphur and oxygen and which is optionally substituted by lower alkyI, lower 
alkoxy and/or oxo and/or which Is optionally benz-fused. 

9. Compounds according to Claim 1 of the general formula 




wherein R^^ represents lower alkyI, R^i represents aryl and R^i represents heteroaryWower alkyI, wherein these 
terms are defined in the same way as in claims 1 . 

10. Compounds according to daim 9/ wherein R^^ represents isopropyl. 

11. Compounds according to daim 9 or 10, wherein R^^ represents halophenyl. 

12. Compound according to daim 1, which is 1-t3-(2aminoethyl)phenylJ-7-anilino-3-(2.6-dichlorophenyl)-3.4-dihydro- 
pyrlniido[4.5rdJpyrimklin-2(1 H)-one. 

13. A compound according to any one of claims 1 to 12 or a phamriaceutlcally acceptable salt thereof for use as a 
medicament. 

14. A compound according to claim 13 in the treatment or prophylaxis of inflammatory, immunological, oncological, 
bronchopulmonary, dermatological and cardiovascular disorders, In the treatment of asthma, central nervous sys- 
tem disorders or diabetic complications or for the prevention of graft rejection following transplant surgery. 

15. A fwcess for the manufacture of the compounds according to any one of daims 1 to 12, which process comprises 

(a) reacting a compound of the general formula 




wherein R2 and R3 have the significance given in daim 1, with the proviso that any hydroxy, arnino or 
carboxyiic add group present may be in protected form, and L signifies benzyl sulphonyl or lower alkanesulpho- 
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nyl. 

with an amine of the general fonnula 



R'— NH^ (III) 

wherein has the significance given in claim 1 . with the proviso that any hydroxy, amino or cart)oxylic 
acid group present may be in protected fomi. 

and, where required, converting a protected hydroxy or protected amino or protected carboxylic add group 

present in the reaction product into a free hydroxy or free amino or free carboxylic acid group, 

or. 

b) for the manufacture of a compound of fonmula I in which represents hydrogen, cleaving off the aryl- 
methyl group from a compound of formula I in which R^ signifies aryl-methyl, 

and 

c) if desired, converting a basic compound of formula I obtained into a phanDaceutically acceptable salt with 
an add. or converting an addic compound of formula I obtained into a pharmaceutically acceptable salt witfi 
al>ase. 

16. Compounds of the general formula 




wherein R2 and R^ have the significance given in claim 1, with the proviso that any hydroxy, amino or car- 
boxylic add group present may be in protected form, and L signifies benzyl sulphonyl or lower alkanesulphonyl. 

17. A pharmaceutical preparation containing a compound according to any one of daims 1 to 12 or a pharmaceutically 
acceptable salt thereof in assodatibn with a compatifcrfe pharmaceutical cam*er material. 

18. A pharmaceutical preparation according to Claim 17, which is for the treatment or prophylaxis of inflammatory, 
immunological, oncological, bronchopulmonary, dermatological and cardiovascular disorders, for the treatment of 
asthma, central nervous system disorders or diabetic complications or for ttie prevention of graft rejection following 
transplant surgery. 

.19, A process for the production of a phamiaceutical preparation, which process comprises bringing one or more 
<^mpounds according to any one of daims 1 to 11 or a pharmaceutically acceptable salt thereof and, if desired, 
one Of more ottier therapeutically valuable substances into a galenical administration fomfi together with a com- 
patible pharmaceutical carrier. 

20. A process according to Claim 19, wherein the preparation obtained is for tiie treatment or prophylaxis of inflam- 
matory, immunological, oncological, bronchopulmonary, demnatological and cardiovascular disorders, forthe treat- 
ment of asttima, central nen^ous system disorders or diabetic complications or for ttie prevention of graft rejection 
following transplant surgery., 

21 . The use of a compound according to any one of Claims 1 tol 2 or a phanmaceutically acceptable salt ttiereof for 
the manufacture of a medicament for Oie treatment or prophylaxis of illnesses. 

22. The use according to daim 21, which is for ttie treatment or prophylaxis of inflammatory, immunological, oncolog-. 
ical, bronchopulmonary, demiatological and cardiovascular disorders, for the treatment of asthma, central riervous 
system disorders or diabetic complications or for the prevention of graft rejection following transplant surgery. 

23. Compounds according to any one of daims 1 to 12 and their phamiaceutically acceptable salts, when manufactured 
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according to the process claimed in claim 14 or according to a process equivalent thereto. 

24. Compounds according to any one of claims 1 to 12 or a phamiaceutically acceptable salt thereof for use as a 
medicament 

25. Compounds according to Claim 24 for the treatment or prophylaxis of inflammatory^ immunological, oncological, 
tKonchopulmonary. demiatological and cardiovascular disorders, for the treatment of asthma, central nervous sys- 
tem disorders or diabetic domplicafions or for the prevention of graft rejection following transplant surgeryi 



PatenfansprQche 

1. Verblndungen der allgemeinen Formel 




wobei ' 

Wasserstoff, Niederalkyl. Aryl, Aryl-NiederalkyI, Heteroaryl. Heteroaryl— NiederalkyI, Niedercydoalkyl oder 
Niedercydoalkyl— NiederalkyI bedeutet, 
R2 Niederalkyl, Aryl. Aryl-Niederalkyl. Heteroaryl, Heteroaryl-Niederalkyl, Niedercydoalkyl oder Niedercycloal- 
kyt^Niederalkyl bedeutet. und 

Wasserstoff. Niederalkyl, Aryl, Aryl-Niederalkyl, Heteroaryl, Heteroaryl— Niederalkyl, Niedercydoalkyl, Nie- 
dercycloalkenyl Oder Niedercydoalkyl— Niederalkyl bedeutet, 

wobei der Begriff "Niederalkyl". alleine Oder in Kombination, einen geradkettigen oder verzweigten Alkylrest 
bedeutet, der 1 bis 7 Kohlenstoffatome enthait; 

der Begriff "Niederalkoxy" einen Niederalkylrest bedeutet, der Ober ein Sauerstoffatom gebunden ist; 
der Begriff "Niedercycloalkyr. alleine oder in Kombination, einen Cydoalkylrest bedeutet, der 3 bis 7 Koh- 
lenstoffatome enthalt; 

der Begriff "Niedercydoalkenyr einen Cydoalkenylrest bedeutet, der 4 bis 7 Kohlenstoffatome enthalt; 
der Begriff "Aryl". alleine oder In Kombination, einen Phenyl- oder Naphthylrest, der gegebenenfalls einfach 
Oder mehrfach mit Halogen, Niederalkyl. Niederalkoxy, Niederalkoxy-Niederalkyl, Trifluormethyl, Hydroxy, 
Hydroxy-NiederalkyI, CarbonsSure, Cari[)onsaureester, Nitro, Amino, Phenyl, wobei die Substiiuenten gleich 
Oder verschieden sein kdnnen. und/oder mit einem Rest der Fonnel — Z— NR^RS oder — Z— OR^ substi- 
luiert ist, wobei Z eine Spacergruppe bedeutet und R* und R^ jeweils einzein Wasserstoff oder Niederalkyl 
bedeuten oder R* und RS zusammen mit dem Stickstoffatorn, an das sie gebunden sind, einen 4-, 5- oder 
6-gtiedrigen gesSttigten oder teilweise ungesSttigten oder einen 5- oder 6-gIiedrigen aromatischen hetero- 
cydischen Rest, der ein oder mehrere Heteroatome, ausgewfhit aus Stickstoff. Schwefel und Sauerstoff, 
enthalt, und der gegebenenfalls mit Niederalkyl, Niederalkoxy und/oder Oxo substituiert ist und/oder der 
gegebenenfalls benzkonderisiert ist. bedeuten und wobei R? ais H oder Niederalkyl definiert ist; 
der Begriff "Spacergruppe" — (CHjjn,— . wobei m fOr 1, 2^ 3 oder 4 steht, und — :6(CH2)n— . wobei n fOr 2, 
3 Oder 4 steht, bedeutet. wobei die Kohlenstoffatome der Kette—(CH2)n,— gegebenenfalls mit Niederalkyl, 
Hydroxy— Niederalkyl oder Niederalkyloxy— Niederalkyl elnfadi oder di-substituiert sein kOnnen, wobei die 
Substituenten gleich oder verschieden sein kdnnen; 

der Begriff "Heteroaryl", alleine oder in Kombination, einen 5- Oder 6-gliedrigen heteroaromatischen Rest 
bedeutet, der ein oder mehrere Heteroatome, ausgewdhit aus N. S und O, enthdit und der benz-kondensiert 
und/oder in der gleldien Weise wie das vorstehend definierte "Aryl" substituiert sein kann; urul 
. der Begriff "Halogen" Fluor. Chlor, Brorh oder lod bedeutet; 
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und pharmazeufisch vertrigliche Saize von basischen Verbindungen der Formel I mit Sduren Oder pharmazeutisch 
vertfdgllche Salze von sauren Verbindungen der Formel 1 mit Basen. 

Z Verbindungen nach Anspruch 1 , wobei der Begnff "Aryl", af leine Oder in Kombinatio eine Phenyi- oder Naphlhyl- 
5 gmppe bedeutet. die gegebenenfalls einfach oder mehrfach mit Halogen, NiederalkyI, Niedefalkoxy. Trifluomnethyl. 

Hydroxyl, Nitro, Amino und Phen substituiert isL 

3. Vert>indungen nach Anspruch 1 der allgemeinen Formel 

10 



15 




20 

wobei Rio Niederall<yl. Aryl oder Aryt-Niederallcyl bedeutet, R20 Aryl bedeutet und Wasserstoff, Niederaikyl, 
Aryl Oder Aryl-Niederalkyl bedeutet. wobei diese Begriffe in gleicher Weise wie in Anspruch 1 definiert sind. 

4. Verbindungen nach Anspruch 3 der aifgemeinen Formel 

25 



30 




wobei R101 Aiyl bedeutet, wobei der Begriff in gleicher Weise wie der Begriff Aiyl in Anspruch 1 definiert ist und 
r20 und R30 (tie Bedeutung haben, die ihnen in Anspruch 3 geget»en wurde. 

<o 5. Verbindungen nach Anspruch 4, wobei R^o^ Phenyl bedeutet 

6. Verbindungen nach Anspruch 5, wobei Halogenphenyl bedeutet 

7. Verbindungen nach Anspruch 5, wobei R^ 2.6-Dichlorphenyl bedeutet 

45 

8. Veibind.ungen nach einem der AnsprQche 3 bis 7, wobei R^ Phenyl bedeutet, das mit einem Rest der Fomiel 
— 2— NR^RS substihjiert Ist. wobei Z eine Spacergruppe bedeutet und R^ und R^ jeweils einzein Wasserstoff oder 
NiederalkyI bedeuten oder R^ und R^ zusammen mit dem Stickstoffatom, an das sie gebunden sind. einen 4-, 5- 
oder 6-gliedrigen ges§ttigten oder teilweise ungesSttigten oder einen 5- oder 6-giiedrigen aromatischen hetero- 

so cydischen Rest der ein oder mehrere Heteroatome, ausgewShtt aus Stickstoff, Schwefel und Sauerstoff, enthdit 

und der gegebenenfalls mit NiederalkyI, Niederalkoxy und/oder Oxo substituiert ist und/oder der gegebenenfalls 
benz-kondensiert ist bedeuten. 

9. Verbindungen nach Anspruch 1 der allgemeinen Formel 

55 
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wobei R^i Niederalkyl bedeutet. R2i Aryl bedeutet und Heteroaryl— NiederalkyI bedeutet. wobel diese Begriffe 
in gleicher Weise wie in Anspmch 1 definiert sind. 

10. Verbindiingen nach Anspruch 9, wobei R" Isopropyf bedeutet. 

11. Verbindungen nach Anspruch 9 oder 10, wobel R2^ Hafogenphenyl bedeutet. . 

12. Verbindung nach Anspmch 1 , die H3-(2-Aminoethyl)phenyl]-7-anillno-3-(2.6Klichk)iphenyl)-3.4-dihy^^ 
(4.5-dJpyrimidin-2(1 H)-on ist 

13. Verbindung nach einem der AnsprOche 1 bis 12 Oder ein pharmazeulisch vertrSgliches Salzdavon zur Venwendung 
als Medikament. 

14. Verbindung nach Anspruch 13 zur Behandlung Oder Prophylaxe von entzOndllchen. immunofogischen. onlcologi- 
schen. brondiopulmonalen. dermatologischen und kardiovasl<uiaren St6rungen, zur Behandlung von Asthma. Std- 
rungen des zentralen Nervensystems Oder diabetlschen Komplikationen dder zur Vorbeugung von Transplantat- 
abstoOung nach einer Transplantationsoperation. 

15. Verfahren zur Herstellung der Verbindungen nach einem der Anspruche 1 bis 12, wobei das Verfahren umfasst 

a) Umsetzen einer Verbindung der allgemeinen Formel 



k 

wobei R2 und R3 die Bedeutung haben, die ihnen in Anspruch 1 gegeben wurde. mit der Madgalie, dass jede 
vorhandene Hydroxy-, Amino- Oder Carbons3uregruppe in geschQtzter Form vorliegen kann. und L Benzyl- 
sulfonyl Oder Niederalkansulfonyl bedeutet. 
mit einem Amin der allgemeinen Formel 



a'— NH, OH) 

wobel R^ die Bedeutung hat. die ihm in Anspruch 1 gegeben wurde, mit der Ma&gabe. dass jede vorhandene 
Hydroxy-, Amino- oder Carbonsduregruppe In geschQtzter Form vorliegen kann. 

und, foils notwendig, Umwandein einer In dem Reaktlonsprodukt vorliegenden geschOtzten Hydroxy- oder 
geschQtzten Amino- Oder gesthOtzten CarbonsSiuregruppe In eine frele Hydroxy- oder fireie Amino- oder frele 
Cartdonsduregruppe. 
od^ 
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b) zur Herstellung einer Verblndung der Formel I, wobel Wasserstoff bedeutel, Abspalten des Aiyl^Methyl- 
rests von einer Verbindung der Formel I. wobei Ary!-Methyl bedeutet. 

und 

c) falls gewtinscht Umwandeln einer erhaftenen basischen Verbindung der Fonnel 1 in ein phanmazeutisch 
vertragliches Salz mit einet SSure Oder Umwandeln einer erhaltenen sauren Verbindung der Formel l in eIn 
pharmazeutisch vertrSgliches Salz mit einer Base. 

16. Verbindungen der allgemeinen Formel 




wobei R2 und R3 die Bedeutung haben, die ihnen in Anspmch 1 gegeben wurde, mit der MaBgabe, dass jede 
vorhandene Hydroxy-. Amino- Oder CarbonsSuregruppe in geschOtzter Fomi voriiegen kann, und L Benzylsulfonyl 
Oder Niederalkansulfonyt bedeutet 

17. Arzneimittelzubereitung, die eine Verbindung nach einem der AnsprQche 1 bis 12 oder ein pharmazeutisch ver- 
trdgliches Salz davon in Verbindung mit einem kompatiblen phamiazeutischen TrSgermaterial enthSft, 

1 8. Arzneimittelzubereitung nach Anspruch 1 7 zur Behandlung oder Prophylaxe von entzQndlicheh, immunologischen, 
onkotogischen. bronchopulmonalen, dermatologlschen und kanjiovaskuldren StOrungen, zur Behandlung von 
Asthma, Stdrungen des zentralen Nervensystems oder diabelischen Komplikationen oder zur Vorbeuguhg von 
Transplantatabsto&ung nach einer Transplantationsoperation. 

19. Verfahren zur Herstellung einer Arzneimittelzubereitung, wobei das Verfahren Oberfuhren einer oder mehrerer 
Verbindungen nach einem der AnsprQche 1 bis 11 oder eines pharmazeutisch vertraglichen Salzes davon und, 
falls gewOnscht, einer oder mehrerer anderer therapeutisch wertvoller Substanzen in eine galeriische Verabrei; 
chungsform zusammen mit einem kompatiblen pharmazeutischen Tr^ger umfasst. 

20. Verfahren nach Anspruch 1 9, wobei die erhaltene Zubereitung zur Behandlung oder Prophylaxe von entzundlichen, 
immunologischen, onkotogischen. bronchopulmonalen, demiatologischen und kardiovaskuiaren Stdrungen, zur 
Behandlung von Asthma. StOrungen des zentralen Nervensystems oder diabetischen Komplikationen oder zur 
Vorbeugung von TransplantatabstoBung nach einer Transplantationsoperation bestimmt ist. 

21. Venwendung einer Verbindung nach einem der AnsprQche 1 bis 1 2 oder eines pharmazeutisch vertrSglichen Salzes 
davon zur Herstellung eines Medikaments zur Behandlung oder Prophylaxe von Krankheiten. 

22. Verwendung nach Anspaich 21 zur Behandlung oder Prophylaxe von entzOndlichen. immunologischen, onkolo- 
gischen. bronchopulmonalen, dermatologlschen und kardiovaskuiaren Stdrungen, zur Behandlung von Asthma. 
Starungen des zentralen Nervensystems oder diabetischen . Komplikationen oder zur Vorbeugung von Transplan- 
tatabstoBung nach einer Transplantationsoperation. 

23. Verbindungen nach einem der AnsprQche 1 bis 12 und ihre phamiazeutisch vertrSglichen Salze. die nach dem in 
Anspruch 14 beanspruchten Verfahren oder nach einem dazu dquivalenten Verfahren her^estellt wurden. 

24. Verbindungen nach einem der AnsprQche 1 bis 12 oder ein pharmazeutisch vertragliches Salz davon zur Verwen- 
dung als MedikamenL 

25. Verbindungen nach Anspruch 24 zur Behandlung oder Prophylaxe von entzQndlichen. immunologischen. onkolo- 
gischen, bronchopulmonalen. dermatologlschen und kardiovaskuiaren Stdrungen, zur Behandlung von Asthma, 
Stdrungen des zentralen Nervensystems oder diat>etischen Komplikationen oder zur Vorbeugung von Transplaiv 
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tatabsto&ung nach einer Transplahtationsoperatton. 

Revendications 

1 . Composes ayant la formule gdnSrale : 




dans laquelle 

repr^sente un atome dliydrogdne, un groupe alkyle infSrieur, un groupe aryle, un groupe aryl-alkyle 
inferieur, un groupe h^t^arytja, un groupe h6t§roaryl-alkyie inf^rieur, un groupe cydoalkyle inf6rieurou un groupe 
cycloalkyte inf^rieur-alkyle infSrieur, 

R2 repr^sente un groupe atkyle inf6rieur. un groupe aryle. un groupe aryl-alkyle Inf6rieur. un groupe h§t§- 
roaryle, un groupe h^t^roaryl-alkyle inf^rieur. un groupe cycloalkyle inf6rieurou un groupe cycloalkyle Inf^rieur- 
alkyle InfSrieur, et 

R^ repr6sente un atome d'hydrogdne, un groupe alkyle inf6rieur» un groupe aryle, un groupe aryl-alkyle 
Inf6rieur, un groupe h6t6roaryle. un(groupe h6t6roaryl-alkyle inf^rieur, un groupe cycloalkyle inf6rieur. un groupe 
cycloalc6nyle inferieur ou un groupe cycloalkyle infdrieur-alkyle inf6iieur. 

dans laquelle 16 (erme « atkyle InfSrieur », seul ou en combinaison stgnifie un groupe alkyle d chaine lin^alre 
ou d chaTne ramtliSe comprenant de 1 d 7 atomes de carborie ; 

le tenne « alcoxy tnfdrieur » signifie un.groupe alkyle inf6rieur qui est 116 par un atome d'oxygene ; 

le tenme « cycloalkyle inf^rieur ». seul ou en combinaison signifie un groupe cycloalkyle comprenant de 3 S 
7 atomes de carbone ; 

le terme « cydoalc^nyle inf§rieur » signifie un groupe cycloalc^nyle comprenant de 4 7 atomes de carbone ; 

le terme « aryle », seul ou en comt>inaison signifie un groupe phdnyle ou naphtyte qui est ^ventuellement 
substitu6 une ou plusleurs fois par un atome d*halog6he, un groupe alkyle inf^rieur. un groupe alcoxy inf^rieur. un 
groupe alcoxy inf6rieure-alkyle inf6rieur, un groupe trifluorom^thyle, un groupe hydroxy, un groupe hydroxy-alkyle 
inferieur, un actde carboxylique. un ester cart)oxylk^ue. un groupe nitro, un groupe amino, un groupe ph6nyle, 
dans lequel les substituants peuvent etre identiques ou diff^rents, et/ou par un groupe de fonmule - Z-NR^RS ou 
-Z-0R6 dans laquelle Z repr^sente un groupe espaceur et R^ et R® repr6sentent chacun Individuellement un atome 
d'hydrogdne ou un groupe alkyle inferieur ou R"* el R^ ensemble avec Tatome d'azote auquel Us sont attaches, 
repr^sentent un groupe h^tSrocyclique saturd ou partiellement Insatur6 de 4. 5 ou 6 chafnons ou aromatique de 
5 ou 6 chainons qui comprend un ou plusieurs h6t6roatomes choisis parmi les atomes d'azote, de soufre et d'oxy- 
g6ne et qui est 6ventueHement substilu6 par un groupe alkyle inferieur, un groupe alcoxy infjSneur et/ou un groupe 
oxo et/ou qui est ^ventuellement benzocondensS. et dans laquelle R® repr6sente un atome dtiydrogi&ne ou un 
groupe alkyle inferieur ; 

le terme « groupe espaceur » signifie -(CHj)^- dans lequel m vaut 1. 2, 3 ou 4 et -Q(CH2)n- dans lequel n 
vaut 2. 3 ou 4. dans lequel les atomes de cartjone de la chaTne -(CHj)^- peuvent 6tre 6ventuellement substitu6 
une ou deux fois par un groupe alkyle inferieur, un groupe hydroxy-alkyle inferieur ou un groupe alkyloxy inf^rieur- 
alkyle inferieur, dans lequel les substituants peuvent §tre identiques ou diffSrents : 

le terme « h^tdroaryle », seul ou en combinaison. signifie un groupe h§t§roaromatique de 5 ou 6 chainons 
qui comprend un ou plusieurs h6t6roatomes choisis parmi les atomes d*azote. de soufre et d*oxygdne et qui peut 
§tre t>enzpcondens6 et/ou substitud de la mdme mani6re que pour le terme « aryle » ci-dessus ; et 

le terme « atome d'halog^e » signifie un atome de fluor, de chlore, de tMrome ou d*k>de ; 

et des sels pharmaceutiquement acceptables de cornpos^ basiques de formule I avec des acides. ou des 
sels pharmaceutiquement acceptables de composes acides de formule I avec des bases. 

2. Cortipos6s selon la reyendication 1, dans lequel le tenme « aryle », seul ou en combinaison signifie un groupe 
ph6nyte ou naphtyle qui est 6ventuellement substitud une ou plusieurs fois par un atome d'halogdne, un groupe 
alkyle inferieur. un groupe alcoxy inf§rieur, un groupe trifluorom^thyle. un groupe hydroxy, un groupe nitro. un 
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groupe amino et un groiipe ph6nyle. 
3. Composes selon la revendication 1 ayant la formule gin^rale : 



HN 



R 




(la) 



dans laquelle R^^ repr6sente un groupe alkyle inf6rieur, un groupe aryle ou un groupe aryl-alkyle inf6rieur. 
repr§sente un groupe aryle et R^ repr4sente un atome d'hydrogdne. un groupe alkyle inf^rieur, un groupe 
aryle ou un groupe aryl-alkyle infSrieur, dans laquelle ces termes sont dSfints de la m§me mantdre que dans la 
revendicatk)n 1. ■ 

4. Compost selon la revendication 3 ayant la formule g^n^rale : 



dans laquelle R^^^ repr^sente un groupe aryle dont le terme est d^fini de la m§me manidre que pour le terme 
aryle dans la revendication 1 et R^ et R^^ ont la signification donn^e dans la revendication 3. 

5. Composes selon la revendication 4, dans lesquels R^^^ repr6sente un groupe ph^nyle. 

6. Composes selon la revendication 5. dans lesquels R^o repr^sente un groupe halog6noph6ny!e. 

7. Composes selon la revendication 5, dans lesquels R^o repr^sente un groupe 2,6-dichlorophenyle. 

8. Composes selon Tune quelconque des revendications 3^7, dans lesquels R^ repr6sente un groupe ph§nyle 
substitu6 par un groupe de fomiule -Z-NR'^RS dans laquelle Z repr6sente un groupe espaceur et R^ et R^ repr6- 
senlent chacun individuellement un atome d'hydrog^ne ou un groupe alkyle inf6rieur ou R^ et R^ ensemble avec 
Tatome d'azote auquel ils sent attach^, reprSsentent uri groupe h^tirocycfique saturd ou partietlement insatur^ 
de 4, 5 ou 6 chaTnons ou aromatique de 5 ou 6 chalnons qui comprend un ou plusleurs h6t^roatomes choisis 
parmt les atomes d'azote, de soufre et d'oxyg^ne et qui est ^ventuellement substitu^ par un groupe alkyle infSrieur. 
un groupe alcoxy inf^rieur et/ou un groupe oxo et/ou qui est Sventuellement berizooondens^. 

9. Composes seton la revendication 1 ayant la formule g§n^ale : 




(lai) 




(lb) 
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dans taquelle R^^ repr^sente un groupe aikyle inf^rieur, R2i repr^sente un groupe aryle et R^^ represents 
un groupe h6t6roaryl-alkyle inf^rieur, dans laquefle ces termes sont ddfinis de la m§nfie mani^re que dans la 
revendication 1. 

10. Composes selon la revendication 9. dans lesquels R^^ repr^ente un groupe isopropyle. 

11. Composes selon la revendication 9 ou 10. dans lesquels R^i repr6sente un groupe halog^nophfenyle. 

12. Compose selon la revendication 1, qui est la 1-I3-{2-amino6ttiyl)ph6nylJ-7-anilino-3-(2.6-dichtoroph6nyl)-3,4-di- 
hydfo-pyrimido(4.5-d]pyrimldin-2(1 H)-one. 

13. Compost selon Tune quelconque des revendicattons 1 d 12 ou un sel phamnaceutiquement acceptable de celul- 
cl pour une utilisation comine medicament. 

14. Composes selon la revendication 13, pour le traitement ou la prophylaxie de troubles inflammatoires. immunologl- 
qCtes, oncologiques, bronchopulmonalres, dermatdogiques et cardiovasculalres, pour le traitement de Tasthme, 
de troubles du systdme nerveux central ou de complications diabStiques ou pour la prevention d*un rejet du greffon 
aprds une transplantation chirurgicale. 

1 5. Precede de fabrication des composes selon rune quelconque des revendications 1 e 12, lequel procede comprend 

a) la reaction d*un compose ayant la fonmule generale : 




(II) 



dans laquelle R2 et R^ ont ta signification donnee dans la revendication 1. ^ condition que tout groupe 
hydroxy, amino ou acide carboxylique present puisse dtre sous une forme protegee et L represente un groupe 
benzylsulfpnyle ou un groupe alcanesulfonyle inferieur, 
\^ avec une amine ayant la formula generale : . 

R^-NHj (I") 

dans laquelle R^ a la signification donnee dans la revendication 1, e condition que tout groupe hydroxy, 
amino ou adde cartx>xytique present puisse etre sous une forme protegee et, le cas echeant, la conversion 
d'un groupe hydroxy protege, amino prot6g6 ou acide carboxylique protege present dans le produit reactionnel 
en un groupe hydroxy libre, amino libre ou acide carboxylique libre, 
ou 

b) pour la fabrication d'un compose de formule I dans lequel R^ represente un atome tfhydrogene, le cRvage 
du groupe aryl-methyle d'un compose de fomiule I dans laquelle R^ represente lin groupe aryl-m6thyle. 

et 

c) si souhaite, la conversion d'un compose basique de fonmule I obtenu sous la fonne d'un sel pharmaceutic 
quement acceptable avec bn adde, ou la conversion d'un compose adde de fonmule I obtenu par un sel 
phamnaceutiquement acceptable avec une base. 

16. Composes ayant la fonmule generate : 
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(II) 



10 dans laquelle et ont la signification donn6e dans la revendlcatlon 1 , ^ condition que tout groups hydroxy, 

amino ou adde carboxyltque present puisse 4tre sous une forme prot^6e et L repr^sente un groups benzyfsul- 
fonyle ou un groupe alcanesulfonyle fnfdrieur. 

17. Preparation pharmaceutique comprenant un compost selon Tune quelconque des revendications 1 d 12 ou un 
IS set pharmaceutiquement acceptat>le de celui-d en combtnatson avec un mat^riau support pharmaceutique com- 
patible. 

18. Preparation pharmaceutique selon la revendication 17, qui est pour le traitement ou la prophylaxie de troubles 
inflammatoires, immunologiques, oncologiques, bronchopulmonaires, dermatologiques et cardiovasculaires, pour 

20 le traitement de Tasthme. de troubles du systdme nerveux central ou de complications diabdtiques ou pour la 

prevention d*un rejet du greffon aprds One transplantation chirurgicale. 

19. Precede pour la production^d'une preparation pharmaceutique. lequel proced6 comprend la transformation d*un 
ou plusieurs composes selon Tune quelconque des revendications 1 11 ou un sel pharmaceutiquement accep- 
ts table de celui-d et, si souhaite. d'une ou plusieurs autres substances therapeutiquement importantes en une forme 

d'administration gaientque avec un support pharmaceutique compatible. 

20. Precede selon la revendication 19, dans lequel la preparation obtenue est pour le traitement ou la prophylaxie de 
troubles inflammatoires, immunplogiques, oncologiques, bronchopulmonaires, demiatologiques et cardiovascu- 

30 laires, pour le traitement de Tasthme, de troubles du systdme nerveux central ou de complications diabetiques ou 

pour la prevention d*un rejet du greffon apres une transplantation chlrurgicale. 

21. Utilisation d'un compose selon Tune quelconque des revendications 1 ^ 12 ou d*un sel phamiaceutiquement ac- 
ceptable de celui-d pour la fabrication d*un medicament destine au traitement ou ci ta prophylaxie de maladies. 

22. Utilisation selon la revendication 21, qui est pour le traitement ou la prophylaxie de troubles inflammatoires, im- 
munologiques, oncologiques. bronchopulmonaires. denmatologiques et cardiovasculaires. pour le traitement de 
Tasthme, de troubles du systeme nerveux central ou de complications diabetiques ou pour ta prevention d'un rejet 
du greffon apres une transplantation chlrurgicale. 

23. Composes selon Tune quelconque des revendications 1 d 12 et leurs sels phiarmaceutiquement acceptables. 
tofsqulls sent prepares d'apres le procede selon la revendication 14 ou d'apres un procede equivalent. 

24. Composes selon rune quelconque des revendications 1 d 12 ou un sel pharmaceutiquement acceptable de celui- 
45 ci pour une utilisation en tant que medicament. 

25. Composes selon la revendication 24 pour le traitement ou la prophylaxie de troubles inflammatoires, immunolo- 
giques. oncologiques, bronchopulmonaires. denmalologiques et cardiovasculaires. pour le traitement de Tasthme, 
de troubles du systeme nerveux central ou de complications diabetiques ou pour la prevention d'un rejet du greffon 

so apres une transplantation chirurgicale. 
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